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NOTICE 

This document is a draft. It has not ken formally released by AirPol Inc. It should not, at 
this stage, be construed to represent actual results. It is being circulated for comments on its 
technical metit and policy implications. 

ii 



This report summarizes results of a project to characterize air toxic emissions of selected 
hazardous air pollutants (HAPS) from the AirPol Gas Suspension Absorption SO2 control 
technology. This project was sponsored by the U.S. Department of Energy (DOE), AirPol Inc., 
and the Tennessee Valley Authority (TVA). The GSA process utilizes a semi-dry lime scrubber for 
SO2 and HCl removal. Most of the solids in the GSA reactor are removed from the flue gas and 
recycled into the reactor. The flue gas from the GSA reactor/cyclone is passed through a dust 
collector for fmal particulate control. AirPol demonstrated the process in a 10 MW pilot-scale plant 
utilizing a slipstream from a coal-fired utility boiler. The pilot plant consisted of the GSA 
reactor/cyclone, an ESP, and a small, 1 MW equivalent pulsed jet baghouse. 

The 10 MW pilot-plant was tested in September and October, I!393 at the TVA National 
Center for Emissions Research located in West Paducah Kentucky. The test program included 
evaluation of two process configurations: 

Series. The baghouse was operated in series with the ESP, i.e., the flue gas from me GA 
reactor/cyclone passed first through the ESP and then the fabric filter; 

Parallel. The baghouse was operated in parallel with the ESP. meaning that 15-16 percent 
of the flue gas leaving the GSA reactor/cyclone was introduced to the fabric filter; thus, 
both the ESP inlet stream and the fabric baghouse stream contained equivalent 
concentrations of all flue gas constituents; 

Two test conditions were evaluated in each configuration: baseline, with no lime 
introduction to the system; and demonstration, with lime injection into me GSA. 

Three test runs were performed under each condition. Samples for key gaseous, liquid and 
solid streams were collected and analyzed for each run. The HAPS measured included 13 trace 
metals, HCl, and HP. This report presents all field data and laboratory analysis results. Mass 
balances, removal efficiencies, and emission factors for HAPS also are presented. 

m 



TABLE OF CONTENTS 

l52aQn 
Notice ........................................................................................................... ii 
Abstract ....................................................................................................... iii 
Table of Contents ........................................................................................... iv 
Abbreviations and Symbols ................................................................................. v 
Conversion Factors and Constants ...................................................................... .viii 
Acknowledgments.. ......................................................................................... ix 

A 

B 

C 

D 
c 

ProcessOperation ............................................................................... A-l 

Summary of Results ............................................................................. B-l 
B-l Series Configuration, Demonstration Tests: Results ............................... B-2 
B-2 Parallel Configuration, Demonstration Tests: Results ............................. B -36 
B-3 Series Configuration, Baseline Tests: Results ..................................... B-70 
B-4 Parallel Configuration. Baseline Tests: Results ................................... B- 100 

Mass Balances ................................................................................... C-l 
C-l Mass Balance - Series Configuration, Demonstration Tests ....................... C-9 
C-2 Mass Balance - Parallel Configuration, Demonstration Tests ................... ..C-2 2 
C-3 Mass Balance - Series Configuration, Baseline Tests.. ............................. C-36 
C-4 MassBalance-ParallelConfiguration,BaselineTests ............................. C-SO 

Quality Assman&Quality Control ............................................................. D-l 

Analytical Lab Reports.. ......................................................................... E-l 

iv 



ABBREVIATIONS AND SYMBOLS 

acf actual cubic foot 
acfm actual cubic feet per minute 
acm actual cubic meter 
APCD air pollution control device 
APCL Applied Physics and Chemistry Laboratory 
As arsenic 
ASTM American Society for Testing and Materials 
aq aqueous 
Ba barium 
Be beryllium 
BI fabric filter inlet flue gas sampling location 
BO fabric filter outlet flue gas sampling location 
BP baseline pamllel conBgutation 
BS baseline series configuration 
BttI British thermal unit 
Ca calcium 
CatOH), calcium hydroxide k&o lime or hydrated lime) 
Ca& calcium to sulfur molar ratio 
CaSOs- calcium sultite 
CaS04 calcium sulfate 
CaCl2 calcium chloride 
Cd CiidtlliUlll 
CAAA Clean Air Act Amendments of 1990 
cc confidence coefficient 
CEMS continuous emissions monitoring system 
CI confidence interval 
Cl chlolide 

El, 
cdmlt 
carbon dioxide 

Cr ChlWlliUlIl 
CTr clean coal,technology 
~Mcmmercml Tesung and Engineering Company 

cold vapor atormc absorpuon spectroscopy 
DA-AAS direct aspiration-atomic~absorpuon spect&scopy 
DOE Department of Energy 
DP demonstration parallel configuration 
DS demonstration series configuration 
dscf dry standard cubic foot (2O”C, 760 mm Hg) 
dscm dry standard cubic meter (2O’C. 760 mm Hg) 
F Energy and Environmental Research Corporation 

ESP inlet flue gas samplmg location 
Eo ESP outlet flue gas sampling location 
EPA United States Environmental Protection Agency 
EPRl Electric Power Research Institute 
ESP elecuostatic precipitator 
F fluoride 
FB field blank 
Fd dry F factor 
FF fabric lilter (also baghouse) 



ft foot 
ft2 square foot 

ABBREVIATIONS AND SYMBOLS 
(continued) 

g 
W3ZAF calorific value (BWIb) 

graphite furnace atomic absorption spectroscopy 
Cl1 GSA inlet flue gas sampling location 
gr 
::A 
HAP 
HCl 
HF 

ZLC 
Hz0 
I4202 
HN03 
IC 
ICAP 
ill 
K 
Kc 
kg 
Khd 
Kn 
Ko 

is 
m 

GC 
MDL 

% 
mill 
MJ 

~nburg-Smith 
gas suspension absorption 
hazardous air pollutant 
hydrogen chloride 
hydrogen fluoride 
l==ury 
high performance liquid chromatography 
water 
hydrogen peroxide 
nitric acid 
ion chromatogmph 
inductively coupled argon plasma 
inch 
1 ,OOO,COO BttUMBtu 
1.53 s&lb% 
kilOglXllS 
3.64 s&lb% 
0.14 scf/lb% 
0.46 s&lb% 
0.57 s&lb% 
pound 
meter 
square meter 
mass balance closure 
method detection limit 
milliglaln 
manganese 
Illillllk 
megajoule ._.... mtthhter 

&al million British thermal units 
-ganese 
modified stem 

Ml-l 

ii? 
MSD 
Mw 

matrix spike 
matrix spike duplicate 
megawatt 
megawatt (electric) MWe 

N/A not applicable 
ER N’otipz for Emission Research 

NDIR non-dispersive infrared absorption spectroscopy 
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ABBREVIATIONS AND SYMBOLS 
(continued) 

NDM maximum not detected NDW nut-dispersive ultraviolet absorption spectroscopy 
Ncm normal cubic meter (OOC, 760 mm Hg) 
Ncfm 
Ni 

normal cubic foot per minute (O”C, 760 mm Hg) 
nickel 

Nms normal cubic meter (0°C. 760 mm Hg) 
NOx oxides of nitrogen 
NPL National Priorities List 
02 oxygen 
Pb lead 
PEA performance evaluation audit 
PM particulate matter 
ppm part per rniIlion by volume 
PQL practical quantitation limit 
Q.+ quality assurance 
QC qllalirycontro1 
QA/QZquality assurance/quality control 
QAPP quality assurance project plan 
RPD relative percent difference 
Sb antimony 
sScefm ;zm@Acubic foot per minute (20°C, 760 mm Hg) 

SeC second 
so2 sulfur dioxide 
so3 sulfur trioxide 
SS4 coal process stream 
SS5 GSA cyclone solids process stream 
SS7 lime slurry process stream 
SS9A ESP field 1 process stream 
SS9B ESP fields 2-4 process stream 
SS 11 fabric filter ash process stream 
SS 13 fly-ash reinjection process stream 
SS14 trim water process stream 
TC thermocouple 
TSA technical system audit 
TVA Tennessee Valley Authority 
YARG lJJ&& Regulatory Group 

qc 
not determined 
degrees centigrade 

9: degrees Fatenheit 
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SI CONVERSION FACTORS 

Alw 

Flow Rate 

Length: 

Mass: 

Volume: 

Temperature 

1 fo 
1 in2 

1 galhnin 
1 gal/min 

tX 
1 yd 

1 lb 
1 lb 
1 gr 

1 ft3 
1 ft3 
1 gal 
1 gal 

: 
+ 32 

X 

X 0.30 
X 2.54 
X 0.91 

X 
X 
X 

X 28.3 
X 0.0283 
X 3.78 
X 3.78 x lo-3 

X 
X 

9.29 x IO-2 
6.45 

6.31 x 10-S 
6.31 x lo-2 

4.54 x 102 
0.454 
0.065 

A:5856 

= sl 
= m2 
= cm2 

= m3ls 
= US 

= m 
= cm 
= m 

= = k: = g 
= L 
= m3 
= L 
= m3 

T 
= K 
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APPENDIX A-PROCESS OPERATION 

This appendix presents detailed process operation data summarized in the main volume. 
The following four tables present average data during each test run. Subsequent pages present 
selected data at intervals during each run. 
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Process Data summary 

Approach ta Mlticlc deS F 

ESP Outl* OpmRy % 

8.34 6.52 7.02 8.62 6.21 6.28 
7.26 7.37 7.70 7.46 7.34 7.31 

20011 19968 2mo6 2mcQ 20002 20004 
20s 204 207 280 294 288 
146 145 148 147 1.7 145 
11.98 r2.m 12.08 13.22 12.00 II.88 
0.18 O.l8 O.lS 0.18 0.1s 0.13 
1.55 1.56 2.16 1.74 1.75 1.83 
1.52 1.75 7 .a2 2.18 2.01 2.19 

256.70 200.3a 288.50 235.m 147.44 178.80 

8.4s 
7.30 

iwm 
2" 
140 

13.2, 
0.1, 
1.76 
1." 

337.0s 
t4s.n 147.60 14990 145.w 146.47 147.00 l47.00 

BASELINE SERIES 
2uep@32ckpQ33ss.p432c3ape32aApa33%sop4 
R2-HCL R2-HCL RLHCL R2-M R24 R4-M 

N/A N/A NIA WA NIA NIA 

&VW. . 

+ NIA 
se4 
8.08 

InI* K &M 
ouaato2 x 1.07 
0.. Fbw wlm 20003 20002 2mnl 2oml 
Inl*t Qu Tamp. *SF 202 291 278 286 
Outlet 011 Tamp. deg F 255 258 255 238 
Appre.ch to Adhb.Uc dag F 130.70 131.63 131.33 ,,I.84 
QSA ddti P. In Ii20 -0.03 -0.02 -0.03 4.02 
ESP d.lb P. In Ii20 1.42 1.56 1.45 1.M 
ESP 0uU.t Op.slty X 0.80 1.15 0.82 OIO 
Roeye* RMJO MW WA WA N/A WA 
Unit Load MW 146.70 148.94 147.78 (47.87 IdaD 147.12 1.7.74 

DEMONSTRATION PARALLEL 
DATE 13act43 Ir(oCI43 1MC,43 144ct43 ,w)ct43 l&OS143 
TEST RUN R2-HCL R24lCL RCHCL R1-M R2& R-3-M Awag 
902R*movdRao x 81.10 ~t.42 w.38 81.48 91.50 81.57 WA, 
,nm 02 x 6.95 6.35 5.91 8.15 6.12 5.81 6.22 

8.40 
7.85 

2ww 
290 
257 

132.27 
0.02 
1.71 
0.86 
WA 

8.08 0.56 
8.12 8.05 

6.54 
8.02 

2UJOl 
204 
157 

131.75 
0.00 
1.53 
0.85 
N/A 

8.87 
8.18 

19998 
281 
258 

131.58 
-0.0, 
1.85 
0.52 
NIA 

7.81 
20010 
204 
148 
12.03 
0.17 
1.62 
0.71 

7.34 am 
18886 18985 
295 288 
147 148 
13.81 12.04 
0.18 0.18 
1.58 1.65 
1.24 1.87 

7.21 7.17 a*. 
18988 2oco4 Zoo03 
200 293 288 
148 I.7 148 
12.00 12.00 12.38 
O.l8 0.18 0.19 
I.48 1.58 1.59 
1 .a.5 1.07 1.50 

7.26 
20001 

outkto2 x 
Q.. Flow *elm 
Id.1 Qu Tamp. -SF 
Outit Qm Tsmp. da.2 F 
Approech ta *dlM~Ss dag F 
QSA delta P. In w2c 
ESP dPIoI P. In MO 
ESP 0utl.t On.elW X 

2m 
I.7 

12.37 
0.1. 
1.18 
9.44 

241.17 201.38 187.87 20334 212.56 193.12 
124.27 14992 ,40.27 147.21 ,492o 148.19 

BASELINE PARALLEL 
21oCb.3 21-0~143 22oSt43 PlOcb.3 224ct43 2-M 

R2-HCL RCHCL RCHCL R24 R.34 R*u 
WA N/A NIA N/A WA WA 
8.77 8.43 8.fl 8.53 8.29 8.30 

ESP Outlet Op&iy K 

712 
18IN 

8.21 8.00 7.44 8.11 7.68 7.50 
20010 2Ocw lsgsg lssm lems 2wM 
288 288 281 204 276 285 
242 242 253 241 252 253 

~33.06 153.02 131.18 132.01 130.20 130.85 
-0.04 -0.05 -0.04 .O.DS 4.05 -0.04 
1.53 1.47 1.50 1.45 1 .A8 1.58 
2.66 2.82 2.78 2.89 3.19 
NIA WA NJ& NIA N/A NIA 

150.20 14982 148.82 140.15 140.02 ta.57 

2" 
247 

,,,.sa 
4.06 
1.60 
2.87 
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APPENDIX B-DETAILED RBSULTS 

This appendix presents detailed results of all characterization measurements. It is organized 
into the following sub-appendices: 

B-l Series Configuration, Demonstration Tests: Results 
B-2 Parallel Configuration, Demonstration Tests: Results 
B-3 Series Configuration, BaselineTests: Results 
B-4 Parallel Configuration, Baseline Tests: Results 

In each sub-appendix, flue gas trace metals measurements am presented at each location, followed 
by HCl measurements. The results of solids and liquids measurements are provided at the end of 
each sub-appendix. 
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METALS AND CHLORIDE ANALYSIS 

PLANT: National Canter for Emissions Research 
CITY: West Paducah. KY 
RUN X: AP-DS-Rlto3-M-SS4 

DATE: 6/l O/B4 
OPERATOR: DAVE LADD 

ENTERED By: JENNY PONT 
CHECKED BY: DESIREE JONES 

DATA ENTRY SYMBOL UNITS DATA 

RUN NUMBER 
STREAM FLOW 
TOTAL SAMPLING TIME 
TOTAL STREAM MASS 

min 
WW 

k&r 
minutes 
warns I 

COMPOSITE OF 1.3 

240 

METALS CATCH 

ANTIMONY UalQ ND 0.55 
ARSENIC lda 4.6 

CADMIUM I I udo I 0.1 
CHROMIUM UQh I 17 I 

MANGANESE 
MERCURY(l) 
MERCURY 

I I uola I 33 
Uo/Q I 0.07 

I 1 b&Q 1 0.06 

I ~~~~ VANADIUM I I US/Q I 29 

I CHLORIDE I I Wt.% I 0.02 I 

I MOISTURE I I % I 6.42 
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METALS AND CHLORIDE ANALYSIS 

PLANT: National Canter for Emissions Research 
CITY: West Paducah. KY 
RUN 1: AP-DP-Rlto3-MASS4 

DATE: 811 O/Q4 
OPERATOR: DAVE LADD 

ENTERED BY: JENNY PONT 
CHECKED BY: DESIREE JONES 

DATA ENTRY 

RUN NUMBER 
STREAM FLOW 
TOTAL SAMPLING TIME 
TOTAL STREAM MASS 

SYMBOL UNITS 

kUlv 
min minutea 
WW warns 

DATA 

COMPOSITE OF l-3 

240 

48 
I CHLORIDE I I wt. % I 0.018 1 
I MOISTURE I I % I 7.87 I 
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METALS AND CHLORIDE ANALYSIS 

PLANT: National Canter for Emissions Research 
CITY: West Paducah. KY 
RUN It: AP-BS-Rlto3-M-SS4 

DATE: 6/l O/93 
OPERATOR: DAVE LADD 

ENTERED BY: JENNY PONT 
CHECKED BY: DESIREE JONES 

DATA ENTRY SYMBOL UNITS DATA 

RUN NUMBER 
STREAM FLOW 
TOTAL SAMPLING TIME 
TOTAL STREAM MASS 

min 
WW 

kwhr 
minutes 
warns 

COMPOSITE OF l-3 

240 

METALS CATCH I I I 
1 

I ANTIMONY I I aa/!4 I ND 0.54 I 

BERYLLIUM I I us/a I 0.63 
CADMIUM &w/q I 0.045 
CHROMIUM I I Ml0 I 14.5 

u&a 3.6 
UdC! 4.5 

ANESE w/q 17 
URYLl1 uak 0.06 

iRCURY wah 0.07 

MANG, 
MERCI 
ME 
NICKEL 
SELENIUM 
VANADIUM 

I I &q/o I 9 
us/s I 0.89 

I I UP/cl I 26 

CHLORIDE I I wt. % I 0.02 I 

I MOISTURE I % 9.68 1 
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&p&ix B-4-Pael Confiwaseline Tests: Results 
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METALS AND CHLORIDE ANALYSIS 

PLANT: Nalional Center for Emissions Research 
CITY: West Paducrh, KY 
RUN 8: AP-BP-Rlto3.M-SS4 

DATE: 8110/94 
OPERATOR: DAVE LADD 

ENTERED By: JENNY PONT 
CHECKED BY: DESIREE JONES 

DATA ENTRY SYMBOL UNITS DATA 

:R 
iAh FLOW 

2 TIME 
STREAM MASS 

min 
WW 

k.a/hr 
minutes 
W(L”S 

COMPOSITE OF l-3 

240 

I CHLORIDE I I wt.% I 0.018 I 

I MOISTURE I 01. 10.43 I 
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APPENDIX C - MASS BALANCES 

This section provides information for the mass balance of all measured constituents for 
each of the tests conditions. The information provided sbows mass balances for trace metals and 
total particulate and flue gas streams. This appendix contains four sections, one for each test 
condition. Mass balances were analyzed by calculating the mass flow across the GSA cyclone, the 
ESP and then the Baghouse. The data analysis shows summaries of total mass inputs, total mass 
outputs and mass balance of trace metals and chloride across the GSA, ESP, baghouse and across 
the entire system. Across the GSA, data was analyzed to determine mass flows of the inputs and 
outputs including calculation of the solids generated from SO2 removal in the GSA, ESP and 
baghouse during demonstration tests. An example calculation of the solids generated from SO2 

removal in the GSA is given at the end of this appendix. Wherever possible, data for three runs 
was included in the spreadsheet calculations, however there were several cases where a complete 
set of data for a test run was not possible and substitute data was needed to enable a complete 
analysis. General procedures are described below. Specific assumptions and procedures used for 
each series of tests are described in the following sub-appendices. 

Proce&m 

. Averaging of elemental mass flows - When averaging results of individual runs that were 
all ND, if the average concentration in the sample was flagged NDM, the mass flow rate 
was also marked NDM. Average elemental mass flow rates were llpt marked NDM unless 
the average concentration was marked NDM. If the average mass flow rate was marked 
NDM, the normal averaging procedures were used (i.e., one-half of the non-detects was 
used with detected values in the average). 

. If less than three full runs was obtained at a particular location: 

If two valid runs were obtained, the average of the two valid runs was substituted 
for the missing run; 

If one valid run was obtained. no data were substituted for the missing runs; 
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. If a make-up run was performed for a run that was invalidated and the make-up run was 
performed on the same day as planned run of the same type at the same location, the make- 
up run data were substituted for the invalidated run. 

Example calculations for the mass balance around the GSA reactor/cyclone are provided on the 
following pages. 
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ration. Demonttion Tests 

. ESP inlet particulate and trace metals data collected on 9/13/93 (Run 1) were invalidated 
and make-up runs were performed on 9/U/93 (Run 4). The make-up particulate and trace 
metals data collected on 9115193 were substituted for the invalidated data. 

. GSA inlet and baghouse inlet HCI data collected on 9/13/93 (Run 1) were invalidated and 
make-up runs were performed on 9115193 (Run 4). The make-up HCl data collected on 
9/15/93 at these two locations were substituted for the invalidated data. 

. A single HCl run was collected at the ESP outlet on 9/21/93. However, valid HCI runs 
were collected on all three test days at the baghouse inlet. Since the baghouse inlet is a 
slipstream of the ESP outlet, and since the Method 26 train measures only gas-phase 
species, it was assumed that the HCl concentration at the fabric filter inlet was the same as 
that at the ESP outlet, after correction for different 02 concentrations at the two locations. 
Comparison of the calculated data with measured HCl concentration at the ESP outlet on 
9/21/93 shows agreement within 7.4% of the measured value (see table). Therefore. the 
mass flow of HCl at the ESP outlet was calculated using the HCl concentration measured at 
the baghouse inlet (corrected to ESP outlet 02 concentration) and the gas flow rate 

measured during the Method 29 (multiple metals) runs. 

. Solids flow rates at the GSA and ESP hoppers, and corresponding elemental mass flow 
rates, were calculated using the substitutions above. 
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HCI estimate at EO DS 

ESTIMATED HCI AT ESP OCrrlET - SERIES CONFIGURATION, DEMONSTRATION TESTS 

l-K2 RUN BI RUN 4 RUN 2 RUN 3 
METALWCI RUNS EO RUN 1 RUN 2 RUN 3 
GAS FLOW 0 EO (METALS) DSCMIMIN 444.131266 453.062119 446.269266 
02 0 EO (METALS) VOL. % 7.46 7.14 7.31 
HCL 0 61(3% 02) h+GoscM ND 0.01327 N) 0.01179 N) 0.01324 
Est. HCL CONC. 8 EO (B EO 02 MG’DSCM ND 0.00996362 M 0.00906315 N) 0.01005204 
ESTIMATED HCL MASS 8 EO MGHR ND 265.509313 N) 246.361095 NJ 269.167179 
MJXSUREDHCLMASSOEO MGfliR ND 219.5 
AccuwY ff ESTIMATE % m -20.960963 

ESnMATED HF AT ESP DUTLET -SERIES CONFIGURATICN. DEMDNSTRATKXJ TESTS 

HF RUN BI RUN 4 RUN 2 RUN 3 
METALSMF RUNS EO RUN 1 RUN 2 RUN 3 
GAS FLOW 0 EO (METALS.) DSCM(MIN 444.131266 453.062119 446.269266 
02 0 EO (METALS) VOL. % 7.46 7.14 7.31 
HF 0 81 (3% 02) h4GDSCM ND 0.03396 N) 0.03017 Ml 0.03736 
Est. HF CONC. 8 EO (8 EO 02) M’&QsCM ND 0.02551347 N) 0.02319213 N) 0.02636436 
ESTIMATED HF MASS 0 EO MCbliR ND 679.679914 NJ 630.476475 N) 759.523097 
MEAYJREDHFMASS8EO MWHR ND 562 
mxmc~ OF mtMm % K=lJ -20.975074 
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2 _- Mass Balance - Parallel Confirmration. Demonstration Tests 

. 

. 

. 

. 

Flue gas particulate and trace metals data were not obtained on 10/13/93 due to a mill 
outage, however, process samples were collected during HCl sampling prior to the outage. 
Particulate and trace metals, gas flow, moisture, molecular weight data from the make-up 
run on lo/W93 (Run 3) were substituted for the missing data. 

Particulate and metals data at the ESP inlet on 10114193 were invalidated because the 
acetone rinse sample was broken during shipment. The average of Runs 2 and 3 particulate 
and trace metals data was substituted. 

Particulate and metals data at the ESP outlet were not collected on 10/14/93. The average 
of the two runs performed on 10/15/93 was substituted for the missing data. 

Solids flow rates at the GSA, ESP, and baghouse hoppers were calculated using the 
substitutions above. 

HCl data at the ESP inlet were not obtained on 10/13/93. The average of Runs 2 and 3 
ESP inlet HCl results (10/14-lY93) was substituted. 

A single (unplanned) HCl run at the ESP outlet was made on 10/15/93 for validation 
purposes. No data were substituted for the missing runs. 

The HCl sample collected on 10/15/93 at the baghouse inlet (Run 3) was destroyed in 
shipment. The average of the HCl data collected on 10/13/93 and 10/14/93 was substituted 
for the missing data. 

No metals data were obtained for the baghouse solids sample collected on 10/15/93. The 
average of the metals data from the samples collected on 10/13/93 and 10/14/93 was 
substituted for the missing data. 

No chloride data were obtained for the baghouse ash samples collected on 10113193 and 
1 O/l 5/93. No data were substituted for the missing data. 
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&nendix C-3-Mass Balance Senes Conf - rution. Baseline Tests 

All flue gas sampling on 9127193 was invalidated because of suspected lime 
remaining in the system. Make up runs were performed for HCl on g/28/93 (Run 
3) and for particulate and trace metals on g/29/93 (Run 4). The flue gas sample data 
(including SO2 and 02 data from plant instrumentation) from the make-up runs 
collected on g/28-29/93 were substituted for the missing data. 

HCI measurements were not made at the ESP outlet. Therefore, the mass flow of 
HCl at the ESP outlet was calculated using the HCl concentration measured at the 
baghouse inlet (corrected to ESP outlet 02 concentration) and the gas flow rate 

,measured during the Method 29 (multiple metals) runs. 

Solids samples collected at the GSA (location 5). ESP (locations 9A and 9B). and 
baghouse (location 11) hoppers on g/27/93 were invalidated because of suspected 
high concentrations of lime remaining in the system. ‘The average of the results 
obtained on 9/28 and 9/29 was substituted for the missing data. 

Solids flow rates at the GSA, ESP, and baghouse hoppers were calculated using 
the substitutions above. 
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HCI estimate at EO - BS 

Estimate of HCI mass flow at ESP outlet (series configuration. baseline tests) 
I-ICI lu” RUN 3 RUN2 
Metals run RUN 4 RUN2 
GAS FLOW 8 EO (METALS) DBChQMIN 453.6 455.6 
02 8 EO (METALS) VOL. % 6.21 6.12 
HCL 8 BI (3% 02) MODBCM 26.46674 16.55004 
EST. HCI 0 EO (@ EO 02) M@DSCM 16.7766669 13.2441066 
ESTIMATED HCL MASS 8 EO M&liR 511066.239 362199.632 

RUN 4 
RUN 3 

453.3 
6.05 

20.60457 
14.9351243 

406205.51 

Estimate of HF mass flow at ESP outlet (series confiwation, baseline tests) 
HF run RUN 3 RUN 2 
Metals run RUN 4 RUN 2 
GAS FLOW 8 EO (METALS) DSCMmnlN 453.6 455.6 
02 B EO (METALS) VOL. % 6.21 6.12 
HF 8 Bl(3% 02) MGQSCM 6.32694 2.65929 
EST. HF 0 EO (0 EO 02) MGDSCM 4.46662953 1.69664392 
ESTIMATED HF MASS 8 EO MG’HR 122113.553 51924.114 

RUN 4 
RUN 3 

453.3 
6.05 

2.56666 
1.65704754 

50507.979 
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Appendix C-&Mass Balance - Parallel Co- Baseline Tests 

Flue gas particulate or trace metals runs collected on 10/19/93 were invalidated 
because of a blockage in the baghouse hopper. Make-up runs were performed for 
HCl on 10/21/93 (Run 3) and for particulate and trace metals on 10/22/93 (Run 4). 
The data from the make-up runs were substituted for the missing data. 

Solids samples collected at the GSA (location 5). ESP (locations 9A and 9B), and 
baghouse (location 11) hoppers on 10/19/93 were invalidated. Make-up samples 
were collected on 10/22/93. The analysis of the make-up samples was substituted 
for the missing data at the ESP hoppers (locations 9A and 9B) and baghouse 
hoppers (location 11). The average analysis of samples collected on 10/21/93 and 
lOi22/93 at the GSA (location 5) was substituted for the missing data for 10/19/93. 

Flue gas particulate and trace metals data were not collected at the GSA inlet 
(location 1). Since (1) GSA inlet flue gas results did not vary significantly among 
the other three test conditions, (2) ESP inlet measurements on 10/19-22193 
indicated flow through the GSA did not vary significantly during this condition, 
and (3) the difference between GSA inlet and ESP inlet flow rate was small during 
the series baseline test conditions, the average of the other 9 test runs at the GSA 
inlet was substituted for the missing data to allow calculation of the GSA solids 
mass flow and trace metals mass balance. (Attached table compares GSA inlet and 
ESP inlet data). 

HCI measurements were not made at the ESP outlet (location 3). Therefore, the 
mass flow of HCI at the ESP outlet was calculated using the HCl concentration 
measured at the GSA inlet (location 1). corrected to ESP outlet 02 concentration, 

and the gas flow rate measured at the ESP outlet during the Method 29 (multiple 
metals) runs. 

HCl measurements were not made at the ESP inlet (location 2). Examination of the 
baseline series test results show that HCl removal across the GSA was - 11.2 
percent, based on concentrations corrected to constant 02; however, the difference 

in HCl at the inlet and outlet of the GSA was not statisticaUy significant. Therefore, 
the mass flow of HCl at the ESP inlet was estimated by assuming the same 
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concentration as the GSA inlet (location I) and the measured gas flow rate at the 
ESP inlet during the Method 29 (trace metals) runs. 
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HCI estimate at El/E0 - BP 

Estimate of HCI mass flow at ESP outlet (parallel confiquralion. baseline tests) 
HU RUNS RUN 3 RUN 2 RUN 4 
MEvLsRuNs RUN 2 RUN 3 RUN 4 
GAS FLOW 8 EO (METALS) DSCt.QMIN 434.9 431.1 431 
02 0 EO (METALS) VOL. % 7.89 7.68 7.5 
HCL 0 GI (3% 02) MODSCM 23.03264 17.66935 25.93118 
EST. HCI 0 EO (0 EO 02) MCJDSCM 16.740463 13.1973635 19.4121663 
ESTIMATED HCL MASS 0 EO MOHR 436626.164 341363.005 501998.671 

Estimate of HCI mass flow at ESP inlet (parallel configuration, baseline tests) 
I-ICI RUNS RUN 3 RUN 2 
MErAls RUNS RUN 4 RUN 2 
GAS FLOW 8 El (METALS) DSCMhfIN 633.3 633.6 
02 8 El (METALS) VOL. % 7.22 6.84 
HCL B GI (3% 02) MG/DSCM 23.03264 17.66935 
EST. HCL 8 El (@ El 02) MGDSCM 17.6025966 14.2355827 
ESTIMATED HCL MASS 0 El MG!HR 668663.542 541179.913 

RUN 4 
RUN 3 

601.6 
6.81 

25.93116 
20.4117501 

736762.53 

Estimate of HF mass flow at ESP outlet (parallel conficturation. baseline tests) 
HFRUNS RUN 3 RUN 2 
METALS RUNS RUN 2 RUN 3 
GAS FLOW 8 EO (METALS) DSCWIN 434.9 431 .l 
02 0 EO (METALS) VOL. % 7.69 7.66 
HF 8 GI (3% 02) McrDscM 4.26777 0.7691 
EST.HFOEO(8EOO2) MGlDSCM 3.10186199 0.50276782 
ESTlMATED HF MASS 0 EO MQHR 80940.5088 15074.3896 

RUN 4 
RUN 4 

431 
7.5 

4.42552 
3.31295911 
65673.1225 

Estimate of HF mass flow a1 ESP inlet (parallel confiouration, baseline tests) 
HFRUNS I I RUN 3 I RUN 2 RUN 4 
METALS RUNS RUN 4 RUN 2 RUN 3 
GAS FLOW 0 El (METALS) (DSC~IN 633.31 633.6 601.6 
02 0 El (METALS) VOL. % 7.22 6.64 6.81 
HF 8 GI (3% 02) 4.26777 0.7891 4.42552 
EST. HF 0 El (8 El 02) lAGD3.x 3.26162534 0.62863497 3.46355178 
ESTIMATED HF MASS 0 El MCJHR 123935.24 23696.1671 125742.205 
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APPENDIX l&QUALITY ASWRANCUQUALITY CONTROL 

This section provides detailed results, including lab reports, for the QA/QC data 
summatized in Section 7 of the main report. On the next few pages are project memoranda issued 
after the Sampling and Analysis Plan was approved documenting most of the major deviations 
from the plan which were made during the project. The following pages present detailed lab 
reports and correspondence for reference purposes only. Ah relevant data are summarized and 
discussed in Section 7 of the report. 
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ENERGY AND ENVIRONMENTAL RESEARCH CORPORATION 
PROJECT CORRESPONDENCE 

September 14, 1993 

To: Jerry Lewis 
Walied EIashi 
Desiree Jones 
Greg Rooney 

c: BilJ Fullerton 
Tom McGrath 
Frank Stevens 
Diane Simsovic 
Frank Hsu (AirPol) 

From: Glenn England 

Subject: GSA Air Toxics Characteriration (AirPol) 
Test Plan Deviation No. 1 

IMPORTANT! 

Changes to the test plan have been made due to process limitations. One baseline parallel 
configuration tests (3 runs) will be deleted, plus the schedule will need to accomodate changeover 
time for the parallel demonstration tests. The new test schedule will be: 

Baseline Series tests (3 runs): September 21-22-23 
Demonstration Series tests (3 runs): September 24-25-26 
Break: September 27 to October 3 
Demonstration Parallel tests (3 runs): October 4-5-6 

The revised personnel schedule is attached. Please notify all project team members of these 
changes. 
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ENERGY 

September 14.1993 

To: Jerry Lewis 
Wahed Elashi 
Greg Rooney 

c: BilJ Fullerton 
Frank Hsu 

From: Glenn England 

AND ENVIRONMENTAL RESEARCH CORPORATION 
PROJECT CORRESPONDENCE 

Subject: GSA Air Toxics Characterization (AirPol) 
Test Plan Deviation No. 2 

. Ultra-high purity (HPLC grade) reagents will be used for charging and recovering the 
metals and HCl trains instead of ACS-grade reagents. This is being done in an attempt to 
improve accuracy as very low concentrations in the flue gas streams are expected. 

. Jerry Lewis will replace Bill Fullerton as Field Manager. 

. Greg Rooney will be Bill Oberg’s designated alternative as on-site QA Coordinator. 

. The amount of HPLC grade water used to rinse the KMn04 impingers during recovery of 
the Method 29 trains should be reduced to preserve detection limits. 

. Note that flue gas temperatures will be approximately 320°F throughout the system during 
baseline tests (GSA not in operation). Flue gas temperature at locations 2, 10, and 12 will 
be approximately 150°F during demonstration tests (GSA in operation). Assume 

d at loh 
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ENERGY AND ENVIRONMENTAL RESEARCH CORPORATION 
\ PROJECT CORRESPONDENCE 

September 18.1993 

To: Jerry Lewis 
Walied Elashi 
Greg Rooney 
Bany Boulianne 

c: Bill Fullerton 
Frank Hsu (AirPol) 
Ed Pus&aver (TVA) 

From: Glenn England 

Subject: GSA Air Toxics Characterization (AirPol) 
Test Plan Deviation No. 3 

. Charging of the Method 29 trains was modified in the September 9, 1993 revision to the 
test plan. The concentrations of the reagents will not be changed from the published 
method. The quantity of HNOdH202 solution will be increased in impingen 2 and 3 to 
compensate for high SO2 concentration as follows: 

MULTIMETALS l-KAINS 
Impinger Baseline 

Y l/Zm 
Contents AuLOG%iQUS h!dLoc. 

Empty __ 
2 GS Jumbo 5%HNOdlO%H202 500 ml 500- ml 200‘ml* 
3 Mod Jumbo 5%HN03/lO%H202 500 ml 500 ml 200 ml* 
4 Mod Empty 
5 GS 4%KMnOdlO%H2S04 lo&l 10&l 1oOml 
6 Mod 4%KMnOdlO%H2S04 1OOml 1OOml loornl 
7 Mod silica gel 200-300 g 200-300 g 200-300 g 

ll*Note normal size (500 ml) imnineers mav be used 

. Note that all of the flue gas locations are under high negative draft (-30 in. Hz0 at 
locations 2, 3, 10, and 12 and -18 in. Hz0 at location 1). Special care to minimize air 
inleakage and to prevent backflushing of sample trains and ripped filters should be taken, 
especially when starting and stopping sample trains. 

. Metals analysis on all samples should include 13 metals: As, Ba, Be, Cd, Cr. Co, Hg, 
Mn, Ni, Pb, Sb, Se, and V (Be and Ni were left off Table 5-l in earlier versions of plan) 

Based on information gathered during pretest activities on-site, the process sampling procedures 
will be modified as follows: 

. Coal (1 .ocation 4), A composite coal sample will be collected from the integrated coal 
sampler for the boiler coal supply. Samples will be pulverized to 100% passing 4 mesh but 
will not be dried. A 2 liter aliquot of the total coal sample will be placed into a precleaned 
glass sample jar with Teflon lined caps by TVA personnel and provided to the EER team. 
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September 18. 1993 
GSA Air Toxics/Test Plan Deviation #3 
Page 2 of 3 

. The lime slurry in the feed line is expected to be near 
ambient temperature and the line is under (several psig) positive pressure. This is a qua.& 
batch process stream. Slurry flows from the feed tank until the level drops below 20 
percent, at which point it is refilled from the holding tank. Under some conditions slurry is 
fed directly from the holding tank, bypassing the feed tank. Therefore, lime slurry will be 
collected from a sampling valve in the feed line at l-hour intervals during flue gas 
sampling. The time of sampling and any observations will be recorded by the process 
sampler. Note the sampling valve should be opened very carefully to avoid 
overloading the slurry feed system and causing the feed tank to shut down. 
250 ml of slurry wiU be collected into a precleaned (for metals) 250 ml amber glass jar at 
each sampling event. The 250 ml samples will be combined into a larger container 
(approximately 2 liters) to form a composite sample for that day’s test run. A small amount 
of HPLC-grade water should be used to rinse the small sampling containers between 
sampling events. 

. GSA The solids from the GSA reactor cyclone will be collected from 
the screw conveyer as stated in the sampling plan. The GSA solids are expected to be 
approximately 150°F and at ambient pressure at the point of sample collection. A hose will 
be installed on the gate valve and directed into a 55-gallon drum. Samples will be collected 
at l-hour intervals by opening the gate valve and collecting the solids into a 250 ml 
precleaned amber glass sample jar from the end of the hose. The time of sampling and any 
observations will be recorded by the process sampler. The 250 ml samples will be 
combined into a larger container (approximately 2 liters) to form a composite sample for 
that day’s test run. A small amount of HPLC-grade water should be used to rinse the small 
sampling containers between sampling events. 

. ESP Ash (Lo&s 9A and 9BL There are two ash conveyers from the ESP, one for field 
#l (Location 9A) and the other for fields K?. #3, and #4 (Location 9B). The streams are at 
ambient pressure and approximately 150’F at the point of sample collection. Each location 
will be sampled at l-hour intervals during flue gas testing. The time of sampling and any 
observations will be recorded by the process sampler. There is a valve on the bottom of the 
horizontal auger from which the sample from location 9B can be collected directly into a 
250 ml sample jar. The 250 ml samples will be combined into a larger container 
(approximately 2 Uters) to form a composite sample for that day’s test run. A small amount 
of HPLC-grade water should be used to rinse the small sampling containers between 
sampling events. 

The other sampling port (location 9A) is located on the 14-inch vertical duct after the 
conveyer from field #l. A Tedlar lined sample thief will be inserted through the sample 
port into the flow and opened long enough to Fill the sampler. A 250 ml sample jar will be 
filled for each sampling event. The 250 ml samples will be combined into a larger 
container (approximately 2 liters) to form a composite sample for that day’s test run. A 
small amount of HPLC-grade water should be used to rinse the sample thief and small 
sampling containers between sampling events. 

Since the flow rates of the two streams are very different, the samples from location 9A 
will npt be mixed with the samples from 9B. If a reasonable approximation of the relative 
flow rates of the two streams can be made, aliquots from the daily composite samples will 
be combined in proportion to the mass flow rates of ash and a single analysis will be 
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September 18, 1993 
GSA Air ToxicslTest Plan Deviation #3 
Page 3 of 3 

. Fabric Filter Solids (Location The fabric filter solids are expected to be at 
approximately 150°F and under slightly negative pressure at the point of sample collection. 
Samples will be collected at l-hour intervals using a Tedlar-lined sample thief. The tune of 
sampling and any observations wiU be recorded by the process sampler. The sample thief 
will be inserted through a double valve into the fabric Filter discharge line and opened long 
enough to till the sampler. The. thief will be withdrawn and the sample placed into a 250 ml 
sample jar. Sampling wiU be repeated if necessary until the jar is Filled for each sampling 
event. The 250 ml samples will be combined into a larger container (approximately 2 litem) 
to form a composite sample for that day’s test run. A small amount of HPLC-grade water 
should ’ used to rinse the sample thief and small sampling containers between sampling 
events 

. Water This is a new sampling location. Water is co-injected into 
the GSA reactor during operation as a means of trimming the process. Samples will be 
collected from a valve installed in the feed line. One 250 ml sample will be collected 
directly into a 250 ml amber glass sample jar with Teflon lined cap during flue gas 
sampling. The time of sampling and any observations will be recorded by the process 
sampler. 

. Flv This is u new sampling location. Because a significant 
amount of fly ash is removed in the GSA cyclone during baseline testing, fly ash is 
reinjected into the flue gas upstream of the ESP to simulate normal inlet dust loading. This 
stream will be sampled at l-hour intervals during baseline testing. The time of sampling 
and any observations will be recorded by the process sampler. 250 ml of solids will be 
collected into a 250 ml amber glass sample jar during each sampling event. (Does this also 
operate when the GSA is operating?? - if so, this needs to be sampled during all tests). 
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ENERGY AND ENVIRONMENTAL RESEARCH CORPORATION 
PROJECT CORRESPONDENCE 

September 18.1993 

To: Jerry Lewis 
Walied Elashi 
Greg Rooney 
Barry Boulianne 

c: Bill FuUetton 
Frank Hsu (AirPol) 
Ed Pus&aver (TVA) 

From: Glenn England 

Subject: GSA Air Toxics Character&&on (AirPol) 
Test Plan Deviation No. 4 

SamDIe Train Proof Blanks 

The schedule for proof blanks and field blanks for the HCl and multimetals trains will be as 
follows: 

Proof The purpose of this sample is to check glassware precleaning procedures and 
reagent contamination. Perform once at beginning of first series and once at beginning of second 
series (after the sampling hiatus). If all glassware remains intact and unused during the sampling 
hiatus, the second proof blank is not necessary. The samples should be archived and not analyzed. 
If high field blanks are discovered, some or all of these samples may be analyzed to identify the 
cause of the problem. 

Field Blanks. The purpose of field blanks is to test sample recovery procedures for contamination 
and recovery efficiency. Perform once near beginning of test program, preferrably after First test 
run and once near end of test program. The First sample should be analyzed and the second sample 
should be archived. If the first field blank is hign, the second sample should be analyzed to 
determine if the problem was systematic or random. 

The above should be performed once for each sample location and for each type of measurement 
(i.e., multimetals train and HC1 train). 
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ENERGY AND ENVIRONMENTAL RESEARCH CORPORATION 
PROJECT CORRESPONDENCE 

October 14.1993 

To: Jerry Lewis 
Walied Elashi 
Greg Rooney 
Barry Boulianne 

c: BiU Fullerton 
Frank Hsu (AirPol) 
Ed Pus&aver (TVA) 

From: Glenn England 

Subiect: GSA Air Toxics Characterization (AirPoll 

The following change to the Test Plan, Revision 3 (September 9, 1993) has been approved: 

Par- 

The planned test matrix for the parallel demonstration tests will be modified to add metals train and 
HCl train sampling at all flue gas sampling locations. This will provide redundant triplicate data 
sets on metals and HCl removal across the GSA tower and the ESP to that obtained during the 
series tests. The attached schedule reflects this change. 

Target sample volumes are revised as follows because of high particulate loading at some sampling 
locations, resulting in large particulate collect and an excessive number of Filter changeouts during 
sampling: 

Series Confirmration 
GSA Inlet* 
ESP Inlet* 
ESP Outlet 

p 

60-100 T 
60-100 40 
180-200 40 

Baghouse Inler 
Baghouse Outlet 18&O 2 

GSA Inlet* 60-100 40 
ESP Inlet* 60-100 40 
ESP Outlet 180-200 
Baghouse Inlet* 60-100 2 
Baghouse Outlet 180-200 40 

Note the minimum sample volume for high dust loading locations should be 30 cubic feet, based 
on DOE guidelines adopted from the EPRI FCEM program. Sample detection limits for metals 
will be increased proportionally upward where sample volumes are reduced from the previous 
target of 120 cubic feet. Sample detection limits for HCl will be increased approximately 50 
percent. 
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October 14, 1993 
GSA Air Toxicflest Plan Deviation #5 
Page 2 of 2 

The following change to the Test Plan has been proposed: 

Modifications to these tests, planned for next week, are being considered to add metals train and 
HCl train sampling at all flue gas locations. A final decision wiU be reached later this week, A 
revised schedule will be issued if this change is made. 
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87/21~1994 i1:51 3896223i39 4PCL WGE 02 

APCL Applied P & Ch Laboratory 
$O~.bc$k&B&d. 

E [;:m];:S”;s 

21 July 1994 

Cn*rgy ud Pnvironmratal Ruueb Ckupoutinn 
Atkntica: Okem En&ad 
8001 Irvina Bouhud 
htnc, CA 927iar2c-4 
lkl: (714) 6Ka-lcaa Fur. (714) bw-3194 

Sabjcct: Flue Cm Swnpla - Method 2!J 

Glran England: 

smamuy of %evhiod km Metlwd 30 
1. Ron+haIf and back-half roluma reduced born 300 and 1KO mt b 100 mL eaeA br better decectkn 

Limlta. 
Method ZY, mctio~ 2.3 6, *tata that rha fmrl liquid volumr for mrlyaia am 300 mL for the front 
half (hrerlon 1) and 150 mL for the but-hdf (fraction 2A) and tkn 3oa an to wygat that 
reducing the volmcl would decra#a the dcte:tion hmmltl by proportional ammnta. Since lower 
detection limiu for thee met& rcn desirable, n followed the method’l mggmtion. 

2. Raviud fig snnrlyria procedure u rqwsted by EER (Gage Rooaey, 10/27/93). EER apec15ed 
that ‘Rewioar to Method 1OlA - Determination of Particulate and Gucou Mercury Emition 
fmm Stationruy Sources. ENTIC CTM-013 WPF” be f&wed Tbia ftviuion ~MI followed for the 
first batch of sunplr (up to, includio3 oa4aM). 

3. Reviud Rg aa&iyria pt~x%dlm u equated by EER (George Raoney, 11/32/93). EER specified 
that the digest&te of the pennang&tt4te’r NnO, filtc&xipitate be combined with the Rltrrte 
of hAon SC for the amlvaie of mercury ThL rwiaion WY followed for the wood batch of 
wnplr. *artin with 03-4533. 

If you Lava my furthm qurtiou, plaw f-1 fru to call 

Pro;ect Naaa3er 
Applied I’ k Cb Lebo~tiory 

D-10 



UNITED STATES ENVlRONME%TAL PROTECTION AGENCY 
ATMOSPHERIC RESEARCH AND EX-5SURE ASSESSMENT LABORATORY 

RESEARCH i- ,iNGLE PARK 
NORTH CAP::INA 2771 I 

September 28, 1993 

Hr. Darryl Rasnake 
Energy & Environmental Research Corp. 
3710 University Dr. 
Durham, NC 27707 

Dear Mr. Rasnake: 

Attached is the evaluation of -.he EPA H&hod 29 (multimetals) and EPA 

Method 26 (chloride) compliance audiz samples resulta submitted by APCL of 

California. Each element was evaluated separately and the result6 of this 

evaluation was based on the criteria 3f Cl00 for both of the above mentioned 

rethods. If you have any questions, PLease call me at (919) 541-7834. 

Sincarely, 

Eller, 3. Streib 
Physical Scientist 
Qualiry Assurance Support Branch 
Qua::ry Assurance and Technical 

5:?port Division (MD-778) 

Attachment 
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Multi-metal Filters 

Element 
Be 
Cd 
cr 
C" 
P 
Pb 
nn 
Ni 
Ztl 
Ag 
As 
Sb 
Se 
Tl 
W 

l P - passed 
F = failed 

SamDle NO. 

51531 
51705 

* P = passed 
F = failed 

LOW Level (L375) 
Reoorted Values 

5.46 P* 
5.76 F 

23.30 P 
6.40 P 

10.30 F 

7.78 F 
3.12 P 
2.75 F 

so.500 P 

U&hod 26 fHC11 Sas~les 

First Analvsis 
47.0 mg/L P' 

688.0 mq/L P 

High Level (H375) 
Renorted Values 

49.3 P 
48.0 P 

249.0 P 
49.1 P 

215.0 P 

16.0 F 
4.93 P 

10.1 P 

10.500 P 

Second Analvsis 
N/A 
N/A 
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APCL Applied P & Ch laboratory 
gME.bMfa$&vd. 

2 [;::gx! 
Enagy md Env’ UonmQltBI R=wucb CDrporBtion 
561271 Dunilon Street 
Mwkhun ON Canada 
Attn: Greg Rmmy 

lb: Analytical Support GSA Air Toxia Cbarutcriution 

Dear Mr. Rootley: 

Cadmium, Lead, M~mac and Nickel in EPA exam filter umpla vat r~&ud by 
Atomic Absorption Spectrometer [Perkin-ama, MOD3lM. l!XlO, 1992). Antamony, 
Armic, Chromium anod S&mium were anllyv.rd by Crrphitc Pllraue [Perkb-Elmw, 
l!B2]. 
Filtera were digested to completion with 3uJ of concentrated IfNO rad 214 of -DUD- 
treted HF. The digwtrte wu then an+ted by tbc a&dud EPA 7ooO method for e& 
individuaI metal. 

Due to the limiti amotmt ofumplc, we were unable to check pwible matrix interference 
of filtm md we ware &a unable to perform the u&ail of & method blak, Gncc we did 
nd hwe l bid 6Itar. 

We would like to have the true apiked nlues of both filters 10 that we have some iodicrtioa 
u to the posrible defscb in our runplc &&air. 
of you have any further quemtimr, plurc feel fzet to ~4 me. Thti YOU. 

‘ZL, Pb.07 
S8S.e Maneger 
Applied P k Cb LbomtorY 
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A P & Ch Lahnratory_ 
488s t. m&m md. Pa CA SI7M 

ml! I8s8) PYIY PIG ws8, sma,” APCL Analytical Report 
Submitted to: 

Enary and Envira~mcntd Rarucb Corporation 
Attention: Greg ibxutey 
5a1271 DcaLoll street 
.Hsrkham ON Camd~ 
Ted: (~ra)040-1732 hr: (410)M4-B4#0 

Service ID #: .801-934017 Received : OQjlK/P3 
Cdlectd by. Tutd L oa/19.24/a9 
cdl8eted on: R8ported : oop4/os 
Sampk dmcription: 

EPAFiltmrEumSunpl. 

Analysis of Metals on Filter 601434017 P-1 of I 

canpanml Analywd Method 
Coa~trrtiuu 

bit titn un 
8841”l .54017.1 

*rrly, 3b WA .I. Irt r.es S.12 
Annh.&knM IPA a* w 16. 7.73 
c&dw, cd tPA zs Ia 49.3 5.46 
-,u. -lwd 8P* I. Pl 40 5.75 
Ld. w IPA 2s Irg 249 13.3 
Yn8Ua8. ba AA* w* IS cr( 4Q.l 6.4 
Uwcrw. lla EPA n 3‘ 4.n CO.5 

Nldd. WI LPA 1s 1% 116 10.3 
8dwbm. & LPA 3s 96 10.1 1.75 

N.D. : Not Detected or lar thur he quutithm limit. 

~ygubm& 

Shu-Teh Pan 
Lab Mnrmger 
Applied P & Ch Laborstory 

CADHS ELAP CERTIFICATION NUMBER 1431 
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Pyramid Laboratories 
3505 Cadllhe Aventtt, BuIldbiB-2. Cmtr Mur. ~~92626 

-CCL (714) 45.914) ’ FAX [71&) as.9599 

Date: 

Cllcnt: 

septcmba zql993 

MET-EER 
51-1271 De&on St. 
hWrhm, Ontio L3R4B5 

Anioarlchlori& 
BPAM 
AqUWUS 

Date Ildwd: 
Date AI&A: z-z: . 

Lab Project No: 5064 

5064.01 JlJ31 
5064-02 J1708 

Method Detectioa Licit (MDL) = 0.02 me/r 

41.0 
680 

DkltiOB 

J 
50 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
ATMOSPHERIC RESEARCH AND EXPOSURE ASSESSMENT LABORATORY 

RESEARCH TRIANGLE PARK 
NORTH CAROLINA 27711 

October 5, 1993 

Mr. Darryl Rasnake 
Energy & Environmental Research Corp. 
3710 University Dr. 
ml-ham, ?!C 27707 

Dear Mr. Rasnake: 

Attached is the evaluation of the EPA Method 29 (multimetals filters #L378 

& H378) results submitted by APCL of California. Each element was evaluated 

separately and the results of this evaluation was based on the criteria of +lO% 

for the above mentioned method. If you have any questions, please call me at 

(919) 541-7834. 

Sincerely, 

Ellen W. Streib 
Physical Scientist 
Quality Assurance Support Branch 
Quality Assurance and Technical 

Support Division (MD-77B) 

Attachment 

D-17 



Element 
Be 
Cd 
Cr 
CU 
P 
Pb 
M" 
Ni 
2" 
Ag 
As 
Sb 
Se 
Tl 
w 

* P = passed 
F = failed 

Multi-metal Filters 

LOW Level (L37B) 
Reported Values 

7.89 F' 

16.00 P 

10.90 F 

3.75 P 

High Level (H378) 
Reported Values 

16.9 F 
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P&U 
m*--hwumnn APCL Analytical Report N I-, -ta ?u ,“b -Ia 
Submitted to: 

Eocrgy md Enrironmantal Rmeuch Corporation 

Arrdioo: cy honay 

561271 Dunkan Strat 
Mukhm ON Caade 
Tel: (~lO)MI-1732 Fax: (610)969-UBQ 

Scrvicr. ID #: 801.034OITB Rumivd : oo/so/os 
[Wlcetd by: Tad : 10/0r.o9/93 
Chctcd on: Raportd :IOjO4/03 

Sampi* dutiption: 
EPA Fllw Cwn Samplm 

Aualysis of Metals OII Filter 8014a4o17E Py 1 of 1 

cbPcenrrdion 

Compcarnt AiArwd Method Unit HaTI w 
ILQIT-1 ~ma1.1 - 

*nulc, Aa EVA a# I’g 16.9 10.9 

UIIYIIYY. hhd CPA 1, I'8 7.(19 

n- wr EPA ¶a 14 16.0 

k*8lurn, se WA n rc 2.75 

,V.D, : Not Detected or Irs than lbe qunntitatian limit. 

Lab Mmager 
Applied P k Cb Laboratory 
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Pyramid Laboratories 
3505 Cadillac Avenue, Building B-2, Costa Mesa. CA 92626 

Tel. (714) 4X-9800 l FAX (714) 435-9585 

Date: November 4, 1993 

Client: Energy and Environmental Research Corporation 

Analysis: 
Method: 
Matrix: 

Client Project No.: 
Client Sample No.: 

Lab Job No. : 
Lab Sample so.: 

Comoonent 

Chloride 
Fluoride 

Comoonent 

Chloride 
Fluoride 

QUALITY CONTROL REPORT 

Chloride/Fluoride 
26 
Aqueous 

3500 
159085 

Date Received: 
Date Analyzed: 

6011 
601 l-06 

Amount MS MSD 
Soiked (oum) % Recovery %Recovery 

20 91 94 
20 95 94 

Amount 
Soiked m 

10 
10 

LCS 
% Recovery & 

95 ND 
98 ND 

MS 
RPD 

= Matrix Spike 
= Relative Percent Difference 

MB = Method Blank 

MSD = Matrix Spike Duplicate 
LAS = Laboratory Control Sample 

= Not Detected 

10-26-93 
1 l-01-93 
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Pyramid Laboratories 
Analytical Services l ConSulling 3505 Cadillac Avcnuc, Building B-2, Costa Mesa. CA 92626 

Tel. (714) 435.9800 l FAX (714) 435.9585 

QUALITY CONTROL REPORT 

Date: November 4, 1993 

Client: Energy and Environmental Research Corporation 

Analysis: 
Method: 
Matrix: 

Chloride/Fluoride 
26 
Aqueous 

Client Project No. : 3500 
Client Sample No.: 159184 

Lab Job No.: 6011 
Lab Sample No. : 6011-19 

Comoonent 

Chloride 
Fluoride 

Comoonent 

Chloride 
Fluoride 

Date Received: 
Date Analyzed: 

I O-26-07 
11-01-93 

Amount 
Soiked m 

20 
20 

MS 
% Recovery 

MSD 
%Recovety RPD 

109 103 6 
105 104 1 

Amount LCS 
Soiked&@ % Recovery 

10 96 ND 
10 98 ND 

MS = Matrix Spike MSD = Matrix Spike Duplicate 
RPD = Relative Percent Difference LCS = Laboratory Control Sample 
Ml3 = Method Blank ND = Not Detected 

i2z%Sg* 
Lab Director 
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Pyramid Laboratories 
A~~dytical Services l Consulting 3505 Ce.dillac Avenue. Building B-2, Costa Mesa, CA 92626 

Tel. (714) 435.9800 l FAX (714) 4X-9585 

Date: November 5, 1993 

Client: Energy and Environmental Research Corporation 

Analysis: 
Method: 
Matrix: 

Client Project No.: 
Client Sample No.: 

Lab Job No.: 
Lab Sample No. : 

Comnonent 

Chloride 

Comoonent 

Chloride 

OUALITY CONTROL REPORT 

Chloride 
IC 
Solid 

3 500-020 
151617 

601 I 
6011-31 

Amount 
Soiked (nom) 

50 

Amount 
Soiked ~oorn) 

10 

MS = Matrix Spike 
RPD = Relative Percent Difference 
MB = Method Blank 

Date Received: 
Date Extracted: 
Date Analyzed: 

MS 
% Recovery 

84 

MSD 
%Recovery 

84 

LCS 
% Recovery 

92 ND 

MSD = Matrix Spike Duplicate 
LCS = Laboratory Control Sample 
ND = Not Detected 

1 O-26-93 
1 l-02-93 
I l-02-93 

RPD 

0 
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Pyramid Laboratories 
A~~lylical Services l Consulting 3505 Cadillac Avenue, Building B-2, Costa Mesa. CA 92626 

Date, 

Client 

Analysis: 
Method: 
.Matrix 

Client Project No.: 
Client Sample No. : 

Chloride/Fluoride 
26 
Aqueous 

3500 
151813 

Lab Job No. : 5083 
Lab Sample No 5083-24 

Comuonent 

Chloride 
Fluoride 

Component 

Chloride 
Fluoride 

Tel. (714) 435.9800 l FAX (714) 435-95135 

QUALITY CONTROL REPORT 

October 11, 1993 

Energy and Environmental Research Corporation 

Date Received: 
Date Analyzed: 

1 o-o l-93 
1 o-06-93 

Amount MS MSD 
Soiked (oornl % Recovery %Recovetv RPD 

100 107 105 2 
100 9s 96 1 

Amount 
Soiked (oom) 

10 
IO 

LCS 
% Recovery 

106 
99 

MS = .Matrix Spike 
RPD = Relative Percent Difference 
\lEl = Method Blank 

MSD = Matrix Spike Duplicate 
LCS = Laboratory Control Sample 
ND = Sot Detected 

22tiGs+ 
Lab Director 

D-27 



Pyramid Laboratories 
Analytical Services l Consulting 3505 Cadillac Avenue, Building B-2, Costa Mesa, CA 92626 

Tel. (714) 435-9800 l FAX (714) 435.9585 

OUALITY CONTROL REPORT 

Date: October 11, 1993 

Client: Energy and Environmental Research Corporation 

Analysis: 
Method: 
Matrix: 

Client Project No.: 
Client Sample No.: 

Lab Job No. : 
Lab Sample No.: 

Comoonent 

Chloride 

Chloride 
IC 
Solid 

3500-020 
151611 

Date Received: 
Date Extracted: 
Date Analyzed: 

1 o-o l-93 
10-07-93 
10-07-93 

5083B 
5083-37 

Amount 
Soiked (Dam) 

50 

MS 
% Recover 

87 

MSD 
%Recoveq RPD 

68 1 

Comoonent 

Chloride 

Amount 
Soiked (oom) 

10 

LCS 
% Recovery 

89 

AMS = Matrix Spike MSD = Matrix Spike Duplicate 
RPD = Relative Percent Difference LCS = Laboratory Control Sample 
MB = Method Blank ND = Not Detected 

Giias&% 
Lab Director 
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Pyramid Laboratories 
Anslyticsl Services l ConsuJting 3505 Cadillac Avenue, Building B-2, Costa Mess. CA 92626 

Tel. (714) 435-9800 l FAX (714) 435-9585 

Date: October 11, 1993 

Client: Energy and Environmental Research Corporation 

Analysis: 
Method: 
Matrix: 

Client Project No.: 
Client Sample No. : 

Lab Job No.: 
Lab Sample No. : 

Comoonent 

Chloride 

Chloride 
IC 
Solid 

3500-020 
151547 

Date Received: 
Date Extracted: 
Date Analyzed: 

1 o-o I-93 
10-07-93 
10-07-93 

5083B 
5083-56 

&nount 
Soiked cpd 

50 

MS 
% Recovery 

98 

MSD 
%Recovety E!2 

99 I 

Comoonent 

Chloride 

Amount 
Soiked (oom2 

10 

LCS 
4/o Recovery 

97 

MS = Matrix Spike MSD = Matrix Spike Duplicate 
RPD = Relative Percent DifFerence LCS = Laboratory Control Sample 
MB = Method Blank ND = Not Detected 
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Pyramid Laboratories 
Anrlyticrl Services l Consulting 3505 Cadillac Avenue, Building B-2, Costa Mesa, CA 92626 

Tel. (714) 435.9800 l FAX (714) 435.9585 

Date: 

Client: 

Analysis: 
Method: 
Matrix: 

Client Project No. : 
Client Sample No.: 

Chloride 
IC 
Solid 

3500-020 
155927 

Lab Job No. : 5083B 
Lab Sample No. : 5083-78 

Chloride 

October 11, 1993 

Energy and Environmental Research Corporation 

Date Received: 
Date Extracted: 
Date Analyzed: 

Amount 
Soiked (nom) 

50 

MS 
% Recovery 

97 

MSD 
m 

97 

10-01-93 
1 O-07-93 
1 O-07-93 

Bm 

0 

Comoonent 

Chloride 

Amount 
Soiked (DDmJ 

JO 

LCS 
O/o Recovery 

101 

MS = Matrix Spike MSD 
LCS 

= Matrix Spike Duplicate 
RPD = Relative Percent DifFerence = Laboratory Control Sample 
MB = Method Blank ND = Not Detected 

25isi$- 
Lab Director 

D-30 



Pyramid Laboratories 
Analytical Services l Consulting 3505 Cadillac Avenue, Building B-2, Costa Mess, CA 92626 

Tel.(714)435-9800 l FAX (714)435-9585 

QUALITY CONTROL REPORT 

Date: October 11, 1993 

Client: Energy and Environmental Research Corporation 

Analysis: Chloride 
Method: IC 
Matrix: Aqueous 

Date Received: 10-01-93 
Date Analyzed: 10-06-93 

Client Project No.: 3500-020 

Lab Job No.: 
Lab Sample No.: 

5083B 
5083-65 

Amount 
Soiked (oom) 

100 

Amount 
Soiked (oom) 

10 

MS 
96 Recovery 

102 

LCS 
“6 Recovery 

106 

MSD 
% Recovery 

103 

& 
ND 

RPD 
1 

MS = Matrix Spike MSD = Matrix Spike Duplicate 
RPD = Relative Percent Difference LCS = Laboratory Control Sample 
MB = Method Blank ND = Not Detected 

%?iia&3 
Lab Director 

D-31 



“,~‘“~JI id.‘” arua I,0 OOd” LILA-r.Ln --- in* U>“.\ Qi”“l, ““Y 

P&c- 
~E-BbkMM*:TU 
Takmalruu hmmllUIa APCL Analytical Report 

Submittrd to: Sm-k ID #: 801-93460~ 8hlcdveo : 10/26/03 
Enuly u.d Envi-at4 Rrucb Carpor&icm Cdktd by: Jdl P. Tated : 11/1!2-23/M 
Attemion: areg lboaey COll&kd on: 10/18/03 Raportcd : lZ/OO/O~ 
8001 Irvine Blvd. Sunph druiptian: 
Sante AM, CA Pat06 suaple Mdd n&In ha TVA sbmaee F&l PldnL 
%I: (nc)in-1.03 F.x:(714)Olt-1~3 Unit 9, ESP Inkt. Pmjat # a500 

AndysIs of Metala 80143460a P-9 1 of 1 

[ Tat NO.: Al’-DP-FBW-EJ bw: 18-Oeb03 .%mpk u’& 

PgL:Ptu&idQuulti~Limit 
FE From Ealf 
SE: Back Edf 

Racphfullypubmittcd, 

ihu-Teh Pm - 
Lb Mar~yer 
Applied P & Cb Laboratory 

CADIIS ELAP CERTIFICATON NUMBER 1431 
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~~,~-~-=~~ APCL Analytical Report 
Submirtud 00% Su*ir ID +: Ml-984616 ll.c&d : lQ/!tS/O3 

Eaer;y and &wimmentJ Rasuch Corporation Cobcud by: JQ IL Taad : 11,‘12-23104 

Attention: Gree( Ibow couacted on: Of R/93 Reported : 12/01/93 
6001 hizm Blvd. SmtpIa dahption: 
SYIL. Am, CA 92706 Sample Wets! ‘Thin born ‘IhA Shwma Fail Plant 
Td: (716)662-1103 Fax: (714)667-1042 Unit 9, B#enm Inlet, Projsct # 3500 

hdysis of Metala 801.924618 Page 1 ef 1 

T-t No.: AP-BP-PB-BI Date: 27.SqdJS Sample #: ISQ397-1% 
Lab ID ins. 86 Sb Am Bm Cd CY Co Pb Mn Se V -I~ (“.‘) 
data I POT. I n I I n~k I n-5 I .so I n.5 I -90 I 4 I n s I A I nr I Inn II n I 1 

.“.” . T- -.- -.- -.- -- 
-.- 

-- - -._ . -.- .“” “.. 

: -5.6.7 r BH3 1 R.D. 1 I I I I I I I 1 I I I 
I 

’ -lF FB Iy9. N.D. ND. n.o. N.D nn no. 1 N.D. n.o. N.D 1 I%*. l r,,bX 

-4 1 BH N.D. NO. ND. ns. N.D. NB. ND. 1 2.5 N.D. ND N.D. 0.2 A0110.. 
t Totd (UC\ r&D N9. Y.D. no ND~ I HO. ND. I 2.6 ND. ns. I PLO, l Total 

PQL.: Practical Qumtitation Limit 
FE: Front Ed 

BE: Back Adf 
* : Grols Weight : a.5343 ‘ (F&R 3) 

Lab MM*r 
Applied P & Ch Laboratory 

CADHS ELAP CERTIFICATION NUMBER 1431 
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“.I L” a* A.J.‘A &J*** 0.0 200” *AL. -LLI\ *-- *a* I..N.~ &“*a. ““8 

Sobmitkcd to: 6cwica ID #: Et%934624 Received : N/26/93 
R~uyy md Enviroammtni Racuch Corporation conutad by: klL hhd : 11/1ra/ca 
Attention: Cry Rcenw Cdketed m lG/lE/Q3 Repad : 12/01/93 
9001 hia* Blvd. Sample dwlpckm 
Sara AIlL, CA 92706 Sampk M&I ‘Tmim &am TVA Shirnee Pod Pknt 
‘hi: (714)662-16106 Fax: (714)967-1646 unit 9. Bybouv Ial& Projmct f 3500 

Analysis of Metah 801-934624 Page 1 of I 

l-189152 
1 cz 1 Co Pb Mu ‘Se ) V PnRKu,.u (ml* 
1 20 1 4 1 05 1 4 ; 0.5 1 100 0.1 / 

Tat No.: AP-DP-F&M-El brtc: IQ-Ost-95 Sample +: 139144 

Labul DL llig ISb IA9 I& ‘-- I-:~ ‘. 

4624 pQL I nt I nm Inn I .sll -.. , “.- “.” 
5,6,7 BEI ri.D. I 

-1F FE 
4 BE 

I 
/ 
I 

?r D. N.D. 1.1 N.D. N.D. N.D. 0.3 ,;trrz 
hi.0. ND. N.D. WD N.D. N.D. 4.1 ACOmw 
N.D. N.O. 1.1 ND. ND N.D. 54 T&l 

PQL, Prrcticsl C+rkikstion Limit 

FE: hcmt HaM 

BE: B.w.k E&If 

lkF.tQul~ 

Shu-Teb Pm 
Lab Man- 
Applied P k Ch Laboratory 

CAOHS ELAP CERTlflCATlON NUMBER 1431 
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4m6L~m*~UDI?u 
N r4w -a* rIc m m1n 

Submitted to: 

b6c.U ilk.*-LLa --- LK(* 3A,“> F&!““li”“a 

APCL Analytical Report 
Savlca ID #: 801-934610 Iborived : 10/26/93 

Faetgy and Eznimmmtsl Raarcb Ch~oWkm calkctad by: Pvrr s. Tuld : llfl!&23fG4 

Attention: arc6 Roonm C!.dktd oa: 09/27/93 Rapcntd : ;2/01/83 
3001 him Blvd. Sample dwiptioo: 

Santa Am. CA 92704 Smmpk Metal ‘bin from TVA Shawnee Fauil Piant 

Td: (714)663-16Ds Far: (714)867-1943 Unit 9. ESP Outkt, Plojd # a600 

Analysis of lbhtab 801434010 Pg 1 Of 1 

1 Tat No.: AP-BP-FBEO D-t= 27.Sap-93 3ampk #: lQ%D 

PQL: Prwticd Qmzhitntion Limit 

FE: hont Edf 

BE: BrcL Aalf 

C.VlHS HAP CE2TlFlCATION NUMBER 1431 

-. 

rhj5~yulmgi- 

Shu-Tcb Pan 
Lab Manyer 
Applied P QL Ch Laboratory 

D-35 



V,VO .,0 *De” .a&; -L&n --. ,I(” L,,“.’ &6”6,“U” 
“,I‘“‘,. Id.‘. 

P&W 

z,:zum rmu~z APCL Analytical Report 
Submitti toa Servirr ID #: 801~D34814 Rsebd : 10/28/os 

Eaug and Envlronmcnral Wch Corpomtkn CoUti br gab 1~ Turd : ll/lPtS/D( 
~rbation: Greg Roamy Colktd on: 10/18/93 Reported : 12/00/98 
8001 Irvin* Blvd. Sample dauiption: 
bata Ah*, CA 9ato9 Sample Melal lk& fmn TVA Shawnse Fed Plant 
Tel: (?14)887-1SO3 Put: (714JB87-1943 Unit 9. ESP Outld, Pmjut # 3600 

Analysis of Metals 801-834814 Pqe I of 1 

PQL: Practical Quantibtioa Limit 
FE: k+cd Elalf 
BE: E3u.k Hdf 

Respectfussubn-it&d. I 

&hi2 p- 
Shu-Tab Paa 
Lab Mmager 
Applied P k Ch Laboratory 

CADHS EIAF CERTIKATION NUMBER 1431 
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“,,‘“.a+ r*.i- u*u.l a,” J”6” rAL..-L.c.T --- .fi” A.¶>“.. *uuo. !4”” 

~~~aw~m-; APCL Analytical Report 
Submitted b: .%tirID ~801~LWS,S Rcedved : lO/?a/sr 

Enera and Envinxmlatml Ruti Corpo.atim~ Collated by: w R tared : 11/12-23/04 
*tbation: clg lbaaey cdlrrted Da: lo/la/93 Rsported : 12/m 123 
0001 Irv:ac Blvd. Smpk rkriptioa: 
s.mta Anr CA 92706 SMPL ldstd lwn b-am TVA 3bWll~ DadI Phr 
Tel: (714)&l-1003 Fax: (714)tW-S-42 UtitO,B~houaoutlct,Proj& #35aO 

Analysis of Metals 801.93452ll P+ 1 of 1 

PQL: Practical Quamlwion Limit 
FE: Rent Ed 
BE! BMk hlf 

Lab Maanyer 
Applied P & Cb Laboratory 

CADI- ELAP CERTIFICATION NUMBER 1431 
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*OS” .Y.-rLr s-- .c.” SAS”,. *““,.““” 

APCL Analytical Report 
Se&a ID #: BDI-034547 Reehd : 10/2a/es 

Enargy and &viroam.ntrl R..aueii Corpora&h Collected by: Rab 1. Tatd : 11/12.23/W 
AttaAm: Grey Rooney Colketed on: 09/27/93 H.e@orted : 12/m 193 
8001 :rvme Blvd. Smnpk dmwipticm 
Santa Anna. CA 92700 Samplr b(atll Trti from TVA Shmncs Fori1 Plant 
Tel: (714)659-1003 Fax: (714)1St-~n3 Unit 9, Bagh0w oatlet, Pmject # 3500 

Analysis of Metals aoi-914.547 PC+ 1 d i 

PQL: Practical Quaatitation Limit 
FH: Front hlf 
BB: Ba& Half 

rxbFL 

Shu-Teh Pan 
Lab Manager 
Applied P & Ch Laboratory 

CADHS ELAP CERTIFICATION NUMBER 1431 
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*. -u 0. **... -4”” 0.” Jll” ..I... -L&I\ --- .nn ad-v.. uuu* ““0 

P&Chum&rL 
4ou It WUM 3l"&. *ema., c* SLII# APCL 7.1: !,I.: ‘12.11,‘ ru. 111.1 IlNLW 

Submitted ta: 
Enqy and Env~ronmcnlnl Ib~cwh Chrwrrticn 
Att.ntion! Grq kxmy 
9301 Iwine Blvd 
Santa Ana, CA 92706 
Tel: (714)652-16’03 Fax fT:4)057-1043 

QA/QC Report 
Service ID #: Sol-934QC 
collectd by: 
Colleckd ml; 
Sample destription: 

Received : 10/26/93 
7hst.d : ltjla16;c3 
Rcparted : 12 j@8/93 

%IIPIC Matd hia from TVA Shwna Fornil Plant 
Unir 9, Project * 3500 

Analysis of Metals 801~934QC Page 1 of 1 

QC L4rd QC ChasfhC spit. levd M*tdr I*. spita Dud. Cmwol Llrni, 
ComDonant lW/L *bcov mcfi I-~ %la. %Di” %ha... VA* 

hamon~ R 0.1 

*I..“.. lb. o,c5 

3wum 3. 10.0 

CUrn.l”rn Cd c.5 
0.003 

Chmrr:“m. TN.1 5.0 

COhrlC. SC 1.J 

Lmd :0:,, 3.5 
0.03 

M.RLT, ng 0.005 

Sd.“l”rn, 3e o,os 

\‘T.n.c~llm, Y 50.0 

90% 
:oa% 
95% 
104% 
100% 
Pa 6% 
99.4% 
105% 
93% 
94% 
103% 
93 76 

97.7% 
00 % 
100% 
107% 
110% 
100% 
102% 
100% 

0.1 

0.05 

10.0 

OS 
0.003 
LO 

1,o 

3,s 
0.02 
0.005 

c.05 

75.0 

106% 
II?!% 
100% 
108% 
93% 
02% 
9.9% 
93% 
93% 
98% 
9851 
100% 
96% 

85.7% 
99% 
98% 

93.6% 
107 96 

90% 
56.5% 

10396 
112% 
99% 
103% 
95% 
O-2% 
97% 
89% 
95% 
97% 
99% 

#8.4% 
96% 

aa.a% 
104% 
98% 

91.4% 
97.2% 
91% 

86.4% 

3% TS-125% 20% 
1.5% :5-123% 20% 
1% 7bl25% 20% 

4.7% 75123% 20% 
2% X-12596 20% 
0% 75-125% 20% 
1% 75~125% 20% 
4% 75-125% 20% 
2% X-125% 20% 
1% 75-13596 20% 
1% 76-125% 20% 
2% 75-125% 2C% 
0% Z-125% 20% 
4% i5-126% 20% 
s?4 7&123% 20% 
0% 75125% 20% 
2.4% 75125% 20% 
9.5% fb125% 20% 
1.1% 75124% 20% 
0.2% 76125% 2E& 

Sole, 1) .Me!hod Blank is ND for all mmponenti. 2) Di&tjn method 3050 WM used 

Respectfully submitted. 

Shu-Teh P< 
Lab Mme.ger 

CADHS ELAP CERTIFICATION NUMBER 1431 
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“I.‘” a* .a,‘* U8U.J *,o >OO” .IL.-LL.% --. ifi” s.I>“.S W”“Y,U”” 

a&-R*., - camm4 
7th (14) maw k;l mmu~r 

APCL QA/QC Report 
Submit84 to: 

Energy and Eavimnmentai Bsurdr thworaticm 
*tuLiro: cng Noozmy 
s&la71 kabm hmt 
Markbun 08 chDdo 
Tel: (414b48-17s Fu: (4U]- 

Smite ID #: @143401?DQCRcc&cd : 00/2U/r3 
cd1rtd by: T&d: 10/01.0/91 
collrti 0.: tbpwd : 10/04/Qa 
Sunplr hulpllon: 

EPA filte Fatn Sample 

Aaalysi~ of Metale oa Filter 6ol-ikuol7BQc PBg.1 of 1 

SunpIe Dudkac Parr Dl@ spilu Piltr Splh 

Rrul*tat fi* w %Diff CA %Nw Wtm %Diri CA %Rr F STD1 STD1 

ad- ?.@ r.Qo a,1 10 94.5 s8.0 1 5 101 SS 103 
-. 10.9 11.1 7 16 La@ - - Cl.0 QC.8 s&a 

PA : Spihd amona* b pi. ; 

NOW I) Dn@kux Andy+ ea0dacc.d u . Metent dllutlm. 1) STD1 & 2 am - CM mtkea= atnoduda. 3) 
?msr DIga Yptka: rhc metal Ia plbd dhcUy i#n dlgretUs 4) Plltar SPiiLe: met& M nplhl an&a l quarta tlltu 
which b &bra dIgat by udag tk rxact YDY pnudum Y the aunplc. C:Jc~I~tloa for the spike Sk UI bLnt 
cwmud. 

Rcs$eetfuUy rubmitted, 

kw 

CI’ 

Lab Muw& 
Applied P k Cb Labwrtory 

CPt+ ad:+ sLkpl-c. 

/r-l . 1 
-- 
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1e & Ch L a borat or” 
,066 E Mlv,O” Sbd Porno”. CA 9L7.56 

Tel, (714) 611.5140 Fu~~~714) 611.3199 APCL QA/QC Report 
Submitted to: Service ID #: 801.942824 Received : 06/01/94 

Energy and Environmental Research Corporation Collected by: N/A Tested : 06120.22194 
Attention: Glenn England Collected on: Sep,Oct ‘93 Reported : 07/08/94 
8001 twine Blvd, Sample description: 
Santa ha. CA 92706 GSA Toxics, Airpol (Shawnee Plant) 
Tel: (714)859-8851 Fax: (714)857-1943 Project# 3500 

QA/QC - Calibration, Matrix Spikes QC Batch#942624 

*nehi* *PcL STD IC” SPC MS MS0 CL 
*n.,yte Method IO -45% %REC -3/h %REC %ZREC %OIR lo 

Antimony. Sb GFAA 704, 94-2824-14 0.10 

Antimony, Sb GFAA ,041 94-2024-24 0.10 

Arrenx. Aa CFAA 7060 94-2824-14 0.05 

Arsetic, As GFAA 7060 942824.24 0.05 

Barium. Ba ICP 6010 94-2824-14 20 

Barium. 6s ICP 6010 94-2824-24 20 

Beryllium. Be ICP 6010 94-2824-14 0.5 

Beryllium. Be ICP 6010 94-2824-24 0.5 

Cadmium. Cd GFAA 7131 94-2824-14 5 

cadmium Cd GFAA T,.,, 94-2824-24 5 

chromium. cr GFAA 719, 94-2824-14 0.01 

chromium. cr GFAA ,191 94-2824-24 0.01 

Cobalt. Co ICP 6010 94-2824-14 5 

Cob& Co ICP 6010 94.282424 5 

Lead. Pb GFAA 742, 94-2824-14 0.03 

Lead. Pb GFAA 742, 94-2824-24 0.03 

\lanp.nese, bl” ICP 6010 94-2824-14 5 

\!a”Jar.ese. \I” ICP Prlo W-2824-24 i 

Slercury. Hg CVAA 747, 94-2824-14 0.005 

Slercury. Hs CVAA 747, 94-2824-24 0.005 

Nickel. .si GFAA 752, 9c282C14 0.05 

Nickel. Ni GFAA ,521 94-2824-24 0.05 

Sehium. Se GFAA 7740 94-282414 0.1 

Selenium. Se GFAA ,740 94-2824-24 0.1 

Vmdium. v ICP 6010 94-2824-14 10 

vanadium. v ICP 6010 94-2824-24 10 

111 

111 

105 

105 

100.5 

100.5 

99.6 

99.6 

96.4 

96.4 

98 

98 

99.7 

99.7 

95.7 

95.7 

99.8 

9?.8 

106 

106 

98.4 

98.4 

101 

101 

99.8 

99,S 

5 102 

5 97 

2.5 96 

2.5 94 

200 99 

200 99 

20 89 

20 90 

12.5 127. 

12.5 107 

30 99 

30 107 

50 89 

50 85 

30 94 

30 110 

50 93 

0 87 

2.5 109 

2.5 107 

50 87 

50 91 

5 89 

5 82 

250 89 

250 91 

101 

96 

97 

97 

96 

99 

88 
91 

126’ 

102 

99 

106 

87 

89 

101 

121’ 

90 

9n 

115 

105 

88 
94 

89 

90 

87 

92 

1 

I 

1 

3 

3 

0 

1 

1 

1 

5 

0 

1 

2 

4 

7 

11 

3 

3 

6 

2 

1 

3 

0 

8 

2 

1 

i9-113 

79-117 

85-116 

78-111 

88-112 

i6-124 

i9-116 

81-119 

81-111 

i5-115 

78-106 

75-115 

i6-113 

NOTES: 

l V&es outride of CL are due to matrix inmfermca: CCV & LC samples indicate acceptable performance. 

(1, SPC MS Standard Cancentraion. (61 CL Conrrol Limit 

(2) %rLEC Percent Recovery (7) MB Method Blrnlr 

(3) tcv Initial C&bra&an Verification (8) MS Matrix Spike 

(4) LCS Lab Control Sample (9) MSD Matrix Spike Duplicate 

(5) LCSD Lab Control Sample Duplicate D41 (10) STD ICV Standard Cancenrration 

CADHS ELAP~CERTIFICATION NUMBER 1431 



e & Ch Laboratorv 
4066 6. Ml”lO” Ed”4 Porno”. CA 917m 

Tel, (II., 611.,,,6 Fu: (714) 612.3109 APCL QA/QC Report 
QA/QC - Method Blanks & Continuing Calibration Verification QC Batch#942824 

MEI SPC IC” CC”, CC”~ CCVJ MB2 LCS LCSD 

Andyte ms/u m3/Q RREC %REC %REC XREC ms/h RREC XREC ‘ADis? 

Antimony. 5b <O.OB 5 111 119 111 111 

Arsenic. As <0.06 2.5 102 102 95.4 93.6 

Barium. Ba <O.ll 200 101 108 103 103 

Beryllium. Be <0.015 20 99.6 96.4 91.2 91.9 

Culmium. Cd co.004 12.5 96.C 93.9 9i.9 96.4 

chromium. Cr <0.02 30 93 103 105 110 

Cobalt. co <0.35 50 99.7 91.7 94.6 91.6 

Lead. Pb <0.035 30 95.7 94.6 99.3 91.3 

Man@ner. M” <0.05 50 99.3 96.3 93.6 92 

Mercury. Hg co.10 2.5 106 103 99 98 

?iickel. Ni <o.os 50 93.4 93.4 99.6 93 

3eletium. Se <O.l 5 101 92.6 111 103 

vanadium. v <0.4 250 99.9 99.3 94.4 94.3 

<0.03 120 111 9 

<0.06 104 92,2 11.6 

<O.ll 103 105 3 

<0.015 99.5 96 2.5 

co.004 99.3 lO,l 4.2 

<o.oz 107 106 1 

<0.35 99.4 95.2 4.2 

co.035 101 112 11 

<o.os 100 96 4 

<O.lO 111 104 7 

<0.05 65 87 2 

<O.l 99 103 4 

<0.4 107 103 4 

NOTES: 
t Values outride of CL are due to matrix interferences: CCV k LC samples indicate uceptabie performance. 

(I) SPC LCS Standard Concentration. (6) 3050 DiBntion method 

(2) %REC Percent Recovery (7) MB Method Blvrlr 

(3, ICV Initial Calibration Verification (8) MS Matrix Spike 

(4) LCS Lab Control Sample (9) MSD Matrix Spike Duplicate 

(5) LCSD L.b Control Sample Dupk.te (10) CCV Continuing Calibration Verification 

Respectfully submitted, 

Jack Y. Zhang,“Pli~‘fj., 
Director 

D-42 
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C&lJAd~RlAL TR8tlNQ & RNQINRRRINQ CO. maa.woA~~.luRIw.-D,lLuw6mIY.m mbmsa4Iu: ~Uua 
-Utk404OW(y*-YwnrJ 

CWI-UL-m 

--DoIT 
1486 ot -10 CML 
rspwtad to U. 
ulombwat mm 
uaetakuby cm- 
oaeo l qhe *--... 

oaw wwivod my a7, I994 

-=yeY,Z 
morlLm.~& 
Dwylliu, Do 
cadmlw. cd 
auwiw. cr 
cobalt, co 
Load, 9b 
mwtaw~. m 
-=ouy, rri-) 
ruwcyr mgm3rwt 
w&d, ai 
DOlwiW, 84 
vudiw, v 
cblorib, Cl 

csrt. vuw 
m 

6.6 6.1 
3.7a a.3a 
0.1) 0.14 

aa 8 
o.os7 0.06 

199 179 
46 41 
'Ia 71 

a79 17s 
0.1s 0.1s 
0.1s o.aa 

01 LlI 
1.3 2.0 

a97 a9* 
1260 1160 

D8 161JO 
ma 1631b 
lw 19334 
u 14334 
ru 1433a 
ml8 1a3r 
al 1a3a 
ma 1633a 
88 1tna 
aa3 a0 

BS 1tna 
IDI &Stab 
a96 16330 
ms 14334 

F7TiK 
.-- 

~O~ulDulDlumM~ vmo&mY- amwmn1IIY1.-mUD~rUIQl?amuaa~-‘*cl- 
mrc*u- llMmm(II- 
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APPENDIX E-ANALYTICAL LAB REPORTS 

This section is a compilation of analytical lab reports received for analyses performed by 
various labs on samples obtained during the test and sampling period. Analyses were performed 
by Applied P & Ch Laboratory (APCL), Commercial Testing & Engineering Co. (CTE), 
Tennessee Valley Authority (TVA) and Pyramid Laboratories. APCL performed analysis of metals 
on filter and acetone rinse flue gas samples from the EPA Method 29 tests and analysis of metals 
on solid and liquid samples from various points in the process stream. CTB performed analyses 
for trace metals, moisture and ash on coal samples. TVA performed proximate and ultimate 
analyses on coal samples. Pyramid Laboratories analyzed solid and aqueous samples for chloride 
and fluoride. 

Several errors were encountered in the reporting of data pertaining to the reported detection 
limits for some analyses performed by APCL. The analyses for the flue gas samples incorrectly 
reported the detection limit as the practical quantitation limit (PQL) instead of reporting the method 
detection limit (MDL). All trace metal results reported as “ND” were corrected by using the MDL 
instead of the PQL to determine the trace metal total for each flue gas sample. These corrected 
results were reported in the spreadsheets contained Appendix B. The following data table from 
APCL shows the PQL’s and MDL’s for the various methods used to determine trace metal 
concentrations for both solid and flue gas samples. 

In some of the flue gas analyses an asterisk is shown for the particulate results from the 
filter sample. In these cases APCL did not have needed filter tare weight data and could only 
report the filter gross weight. Tare weights for these filters are reported on separate sheets in this 
section. 

APCL also incorrectly reported PQL instead of MDL for solid sample analyses. These 
analyses were corrected by using the MDL instead of the PQL when entering “ND” values in the 
spreadsheets contained in Appendix B. Mercury results from solid samples taken from all series 
configuration test solid and liquid samples show an error for the mercury PQL. Analyses from 
these tests show the PQL as 0.3 mg/kg when in fact the PQL is 0.03 mg/kg. The PQL is correctly 
reported for all parallel configuration solid sample analyses. 

E-l 



Samples taken for the reinjected fly ash (13), the GSA hopper (5). lime slurry, and trim 
water were reanalyzed to achieve lower detection limits. In the case of the trim water and lime 
slurry the original analyses yielded most, if not all, trace metals concentration values below 
detection limits. The results for the reanalyzed samples are reported in this section and should not 
be confused with the original sample analyses which are also contained in this section. Results of 
the most recent analyses were used in the results summary, Appendix B, and data evaluation, 
Appendix C. Coal samples were also reanalyzed however these samples were reanalyzed as a 
composite comprised of coal samples from several different runs at the same test condition. The 
reanalyzed coal analyses am contained in this section. 

E-2 



imlied P & Ch Laboratorv 
4056 E, h4i*.,on Blvd., Porno”. CA 91166 
Tel: (909, 612-s,,* Rx: (909) 621.3199 

APCL Technical Infor. 

Detect Limit for Flue gas Sample for EER 

EER DA-AAS GFAA CV Actual DA-AAS GFAA CV Actual 
Metal Plan PQL PQL PQL PQL MDL MDL MDL MDL 

I% M/L PdL PdL ia Irg/L M/L M/L l&3 

CO 7 40 4 24 - 2.4 
As 6 5 0.5 1.2 0.12 
Be 2 
Ba 2 500 - 50 93 - 9.3 

Cd 0.1 5' 0.5 0.07 - 0.007 
V 10 1000 100 180 _ 18 
Se 8 5 0.5 1.3 0.13 
Pb 5 5 0.5 0.94 0.094 

Mfn 2 40 4 8 _ 0.8 
Hg 0.4 1 0.1 0.4 0.04 
Ni 10 
Sb 8 6 0.6 1.7 0.17 

Final liquid volume: 0.1 L. 

PQL for Cd with GFAA should be O.k-Here 5 is due to a computer error. 

Detect Limit for Solid and Liquid for EER, in mg/kg 

Metal 
EER DA-AAS 
PIall PQL 

GFAA CV DA-AAS ICP GFAA cv 

PQL pa MDL MDL MDL MDL 

CO 0.35 2 0.65 0.35 0.065 
AS 0.3 0,2 0.057 
Be 0.1 0.15 043.4 0.0011 
B.3 0.1 30 3.1 0.31 0.14 

Cd 0.005 0.3 0.33 0.31 0.0042 
V 0.5 50 1.7 0.37 0.057 
Se 04 2 0.11 
Pb 0 25 4 2.3 3.7 0.035 

Mn 0.1 2 0.2 (0.05) 0.0092 
Hg 0.02 0.03 0.002 
Ni 0.5 1.2 0.76 0.047 

Sb 0.4 10 10 2.6 0.0114 

E-3 



& Ch Laboratorv 
4om E. ulala Blrb. Pc.momr CA 91786 

Ta& IWW W14S Pu: we) (112.3190 APCL Analytical 
Submitted to: Service ID #: 801-934312 

Energy and Environmental Research Corporation Collected by: ~rry 
Attention: Glenn England Collected on: 

8001 lrvine Blvd. Sample description: 

Report 
Received : 10/06/93 
Tested : IOj20-I l/O4 
Reported : 1 l/04/93 

Santa Ana, CA 92706 
Tel: (714)662-1803 Fax: (714)867-1943 

Analysis of Metals 

Sample Metal Train from TVA Shawnee Fossil Plant 
Unit 9, GSA Inlet. Project # 3500 

801-9342S7 Page I of 2 

E-4 

CADHS ELAP CERTIFICATION NUMHER 1431 



&Ad P & Ch Laboratorv 
4om E. Miuial Blvd. Pomal~ CA mm0 

T.k ,soe~ aa-tma Pu: ceoe, m.3180 APCL Analytical Report 

Analysis of Metal 801-934312 Page 2 or 2 

PQL Practical Quantitation Limit 

FH Front Half 

RH Rack llalf 

Respertfnll~ whitted. 

/l,l, 4 ,y L- 
Shu-Trll Pan 

Lab Manage1 

Applid P h 0 Lalwr~tor~ 
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Applied P & Ch Laboratorv 
4044 E MLr,om Blvd. Pomon~ CA 9,784 

Tek (SW -1~) . PU ww 82%3*Bo APCL Analytical Report 
Suhmitted to: Service ID #: 801-934311 Received : 10/06/93 

Enwgy and Environmental R-search Corporation Collected by: ,eflti ,ohn Tested : 10/26-11/05 
Attention: Glenn England Collected on: 09,‘21/93 Reported : I I /09/93 
8001 lrvine Blvd. Sample description: 
Santa Ana, CA 92706 Sample Metal Train from TVA Shawnee Fossil Plant 
Tel: (714)662-1803 Fax (714)857-1043 Unit 9, ESP Inlet. Project # 3500 

Analysis of Metah ~01-934311 Page I of 2 

CADHS ELAP CERTIFICATION NUMBER 1431 



& Ch Laboratorv 

z,t,~;~~” ‘,I-;;~;:;: APCL Analytical Report 

Analysis of Metals 801-934311 Page 2 of 2 

‘l’rst No.: AP-JW-R4-M-EI Date: 2%%I>-93 Sample #, 151910-151916.40 
Lab ID ~c.c Hn 1 Sh I As 1 Ba / (‘cl 1 C‘r 1 Co / Pb 1 Mn I Se / V 

4311 PQL 0.1 0.6 0.S SO O,,S 20 4 0.5 4 0.5 100 0.1 

-5S.56,.57 BH3 ND 

-32F FH 2.2 3 3iM I ,5X0 12.3 927 160 306 I.180 143 1,340 I ,.590 Filter 

-36 BH ND, ND ND ND ND ND ND I.1 9 ND N 0. 4 300 keranr 

Total (GE) / 2.2 / 3 137~ I I.580 ! 12.3 / 9’li 1 160 1 307 1 I.190 1 14.1 [ 1.340 I/ fi.O!Ji! 1 To!;11 

PQL: Practical Quantitation Limit 

FH: Front Half 

BH: Bark Half 

Respectfully suhmittrd, 

(ilL A’ ,y /J-- 
Shu-Tel, Pan 
Lab Manager 
Applied P R: c’h I.almrator:. 

E-7 
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*e & Ch Laboratorv 4ou k MUa Blvd. P0mc.n. T-k WOW -tu) lu: mm Submitted to: Energy and Environmental i\tLmtion: Glenn England 8001 Irvine Blvd. Santa Ana, CA 92706 Tel: (714)662-1803 Fax: 
Analysis of Metals 



Amlied P & Ch Laboratorv 
IOU E, ml&am Blvd. Pornon CA et,60 

Tdz ,@C4) -144 plr(wI)~,3,99 APCL Analytical Report 

Analysis of Metals 801-934310 Page 2 of 2 

Test No.: Al’-&+‘-KS-M-tJJ Uatp: ‘LY-Sq’-Y:1 San~pl? #: 151861-151867 
Lab ID ~c.c. Hg Sb As Ih (‘<I (:I Co Pb Mn se v Part,rulate / mg) 

4310 PQL 0.1 0.6 0.5 SO 0,s 20 4 0.5 4 0.5 100 O,l 

-3x,39,40 BHR ND 

-18F FH ND. ND rL.5 10s I.1 41 5.2 8.1 37.1 IHI ND ,s.5. I F,,,rr 

-21 BH I.2 ND ND 3” N,, ND ND 03 7.3 43 ND 12s *retone 
/ I I I 1 I I I I I / / I/ I 

Total (pg) 1.2 ND 22.5 105 I.1 41 s.2 6.6 44.4 224 N D 100 ‘fntnl i, 

PQL: Practical Quantitstion Limit 

FH: Front Half 

BH: Back Half 

Respectfujly suhmittctl. 

Lab Manager 

ApplierI P h C.3 Lahorator! 

E-9 
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lied P & Ch Laboratorv 
4068 IL Mhlon Blvd., PmcI?l+ CA 91,BB APCL Analytical Report 
TA WOO, 6?3dluI . Frr ,909, (122.3t99 

Submitted to: 
Energy and Environmental Research Corporation 
Attention: Greg Rooney 

8001 Irvine Blvd. 
Santa’Ana, CA 92706 
Tel: (714)662-1803 Fax: (714)867-1943 

Service ID #: 801-934268 
Collected by: w.licd Ed 
Collected on: 

Sample description: 

Received : 10/06/93 
Tested : 10/2611/16 

Reported : II/\;/93 

Sample Metal Train from TVA Shawnee Fossil Plan: 
Unit 9, Baghouse Outlet, Projert # 3500 

Analysis of Metals 801-934268 Page I of 2 

1 Test No.: AP-DS-RI-M-B0 Date: 21.Sew93 Sam& &: 15166l “‘faO ‘=‘Cnn II 
,, ~~~~~I-IuI”“o,lLJ,“J” 

Lab ID D”C, Hg Sb As Ba Cd Cr Co Pb Mn Se V t%n,cu,.,e ,“, 

4268 PQL 0.1 0.6 0.5 so ( 0,s 20 4 0.5 4 0.5 IO0 UI 

-28,29,30 B H3 0.7 , , 
-IF FH ND ND, ND ND ND ND ND I.5 7 N 0, NrJ 0 F,kcr 

-6 BH ND ND ND ND I,‘4 i-40, ND ND N.0, ND ND Xl .Arcw,n 

Total (rrg) 0.7 ND, ND Nun I,8 ND ND 1.5 7 ND ND Xl Total 

1 Test No.: AP-DS-RZ-M-B0 Date: 22-Sew93 Samulr tif: 151698-151704 

I Totai(jrg) IO.2 ) 3.1 ) 2.7 Tot al 

E-10 

CADHS ELAP CERTIFICATION NUMBER 1431 



Bp&d P SC Ch Laboratorv 
an k mhlm Blvd. P0mxl~ CA 01188 
T.h reoo~653-6148 pIE,wo,(1~,3189 APCL Analytical Report 

Analysis of Metal 801-934268 Page 2 of 2 

PQL: Prart~cal Quantitation Limit 

FH: Front Half 

BH: Back Half 

ND: Not detected or below the PQL 

Respectfully slll>lnittecl 

Shu-Tel> Pan 
Lab Manager 
Applied P k Ch Lalmrator> 

E-11 
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P & Ch Laboratorv 
40” L wlda B1.d. po0o.t~ CA OL76d 

Tab 000, -140 

Submitted to: 
Energy and Environmental Research Corporation 
Attention: Glenn England 

13001 twine Blvd. 

Service ID #: 801-934257 
Collected by: hoe 
Collected on: 

Sample description: 

Receiwd : 10/06/93 
Tested : 10/20-l l/04 
Reported : I l/04/93 

Santa Ana, CA 92706 Sample Metal Train from TVA Shswne Fossil Plant 
Tel: (714)662-1803 Fax: (714)857-1943 Unit 9, Bag-House Inlet, Project # 3500 

Analysis of Metal in Air 801.934’257 Page I or 2 

Analytical Report 

Total (jig) 0.7 ND ND ND ) 0.5 NED N,D 4.7 a j 0.9 11 37.2 Total 

-, 

-9F 1 FH 1 N.D 1 N,D / 8.4 / 82.0 1 0.9 1 32 1 5.3 1 6.4 1 32 1 N D, 11 47.8 

-13 j BH ND ND 1 ND 1 N D, N D, N,D N.D ND 4 1.1 1 N D 11 69.0 1 ~crronc 

Total (w) N D ( N D ( 8.4 82.0 0.9 32 5.3 6.4 36 21.2 ND II7 TOtal 

E-12 
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Bp&d P & Ch Laboratorv 
4ou b l&don Llhd. F-man& CA s*,Bs 

Tel: (@OS, -14.4 Fe mm, (191.3,99 APCL Analytical Report 

Analysis of Metal in Air 801-934257 Page 2 of 2 

Test No.: AP-&‘-R3-M-B1 Date: 29-SPp-93 SampI? #: 

Total (Ird 0.4 ND 5.5 64 0.6 29 7.9 5 23 18.4 ND 61.i Total 

a< 
Tet No.: AP- fl-R4-M-B1 Dnt?: 29.Sep.93 Sample #: 151903-151909 

Lab ID ~c.c. Hg Sb IAs 1 Ba C:d cr Co Pb Mn Se v Part,cu,rte Ime, 

4257 1 PQL 1 0.1 I 0.6 / 0.5 1 50 i 0.5 / 20 1 4 I 0.5 I 4 I 0.5 I 100 0.1 I 

-4 I .42.43 BB3 N Do 

-22F FH ND ND 7 72 0.9 40 5 7.8 28.8 23.5 ND 19.7 F,kC, 

-25 BH N,D ND ND ND ND ND ND ND 3.1 I.7 ND 101 Acrtonc 1 

t 

I I I I I I I / I I I I II 

Total (fd ND N” 7 72 0.9 10 5 7.8 31,9 25.2 ND I21 Total 

PQL:Practical Quantitation Limit 

FH: Front Half, BH: Back Half 

Rqwctful)y submitted. 

Shu-Teh Pan 
Lab Manager 
Applied P k Ch Laboratory 

E-13 
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Bp&d P & Ch Laboratorv 
4OW E. Mhlom Blvd. Pomonr CA el7ss 

T.l: tear, ea.6148 Pu ,wo, a*.3*Do APCL Analytical Report 
Submitted to: Service ID #: 801-934523 Received : 10/26(93 

Energy and Environmental Research Corporation Collected by: GWY B. Tested : 11/12-16193 
Attention: Greg Flooney Collected on: 10/14/93 Reported : 1 l/24/93 

6001 Irvine Blvd. Sample description: 

Santa Ana, CA 92706 Sample Metal Train from TVA Shawnee Fossil Plant 
Tel: (714)662-1803 Fax: (714)867-1943 Unit 9, GSA Inlet, Project # 3500 

Analysis of Metals 801-934523 Page 1 of 2 

PQL: Practical Quantitation Limit 

FH: Front Half 
BH: Back Half 

Resgectfully,submitted, 

Shu-Teh Pan 
Lab Manager 
.\pplied P & Ch Laboratory 
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Applied P & Ch Laboratorv 
z,~,z;~~‘-+- ;I;;;~::; APCL Analytical Report 
Submitted to: Service ID #: 801-934528 Received : 10/26/93 

Energy and Environmental Research Corporation Collected by: vary B Tested : 11/12-16/93 
Attention: Greg Rooney Collected on: 10/15/93 Reported : 1 l/24/93 
8001 lrvine Blvd. Sample description: 

Santa Ana, CA 92706 Sample Metal Train from TVA Shawnee Fossil Plant 
Tel: (714)662-1803 Fax: (714)867-1943 Unit 9, GSA Inlet, Project # 3500 

Analysis of Metals Sol-934528 Page 1 of 1 

PQL: Practical Quantitation Limit 
FH: Front Half 
BH: Back Half 

Respectfully submitted. 

Shu-Teh Pan ” 
Lab Manager 
Applied P pi Cl IAmatory 
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Applied P & Ch Laboratorv 
loul It. xladoa Blvd. Pomluu, CA e*,B8 APCL Analytical Report T.k tsm, a!um* . Faxz ,wD, (122.3199 

Submitted to: Service ID #: 801.934527 Received : 10/26/93 
Energy and Environmental Research Corporation Collected by: ~.ry B, Tested : 11/12-16/93 
Attention: Greg Rooney Collected on: 10/15/93 Reported : 11/24/93 
8001 Irvine Blvd. Sample description: 
Santa Ana, CA 92706 Sample Metal Train from TVA Shawnee Fossil Plant 
Tel: (714)662-1803 Fax: (714)857-1943 Unit 9, GSA Inlet, Project # 3500 

Analysis of Metals 801-934527 Page 1 of 1 

PQL: Practical Quantitation Limit 

FH: Front Half 

BH: Back Half 

RespectfuIly,submittrd. 

Shu-Teh Pan *’ 
Lab Manager 
Applied P & Ch Laboratory 

E-16 
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&plied P & Ch L a oratory b 
- E. Mhslon Blvd., Pomonr CA OlW.3 

T.k mow 92l.6,u . . Fu: ,sm, 822.3199 APCL Analytical Report 
Submitted to: Service ID #: 801-934604 Received : 10/26/93 

Energy and Environmental Research Corporation Collected by: Jeff P Tested : 11/12-23104 
Attention: Greg Rooney Collected on: 10/14/93 Reported : 12/01/93 

8001 twine Blvd. Sample description: 

Santa Am, CA 92706 Sample Metal Train from TVA Shawnee Fogcil Plant 
Tel: (714)652-1803 Fax (714)857-1943 Unit 9. ESP Inlet, Project # 3500 

Analysis of Metals 801-934604 Page I of I 

PQL: Practical Quanritation Limit 
FH: Front Half 

BH: Back Half 

Respectfully submitted. 

ii,:, /$,# .‘I - 
ku-Teh Pan 

/ 

Lab Manager 
Applied P J.z Ch Laboratory 

E-17 
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& Ch Laboratow 
Mid E BIMom Blvd. Pou.on& CA 81m.9 APCL T.k mm, aaadt4s Fu teoo, m?.3m 

Submitted to: 
Energy and Environmental Research Corporation 
Attention: Greg Rooney 

6001 twine Blvd. 

Santa Ana, CA 92706 
Tel: (714)662-1803 Fax: (714)667-1943 

Analysis of Metals 

Analytical Report 
Service ID #: 801-934603 Received : 10/26/93 
Collected by: J&P Tested : 11112.23104 
Collected on: 10/15/93 Reported : 12/01/93 
Sample description: 

Sample Metal Train from TVA Shawnee Fossil Plan 
Unit 9, ESP Inlet, Project # 3500 

801-934603 Page 1 of 1 

I Test No.: AP-DP-RZ-M-Et Date: 15-Ott-93 SamDIe #: 151981-151989 
Lab ID ) ~nc, ) Hg ) Sb 1 As 1 Ba ) Cd ) Cr Co Pb Mn Se V Parrlcuhtc crns 

4603 1 PQL 1 0.1 1 0.6 1 0.5 1 50 1 0.5 1 20 1 4 I 0.5 I 4 I 0.5 I 100 0.1 
L I I 1 I 

-5.6,7 BH3 1.7 

-lF FH 0.2 14.4 317 944 3.1 371 84 196 409 N.0 816 3,1i0 mrcr 

-4 BR i-40~ ND cn ND 4.1 N.D, SD, ND ND IUD N 0~ 7,780 *<et. 

Total (/rd 1.9 14.4 317 944 7.8 371 84 196 409 ?iD 816 11,000 Toti 

PQL: Practical Quantitation Limit 

FH: Front Half 

RH: Back Half 

Res$ectfullyspbmitted, 

LLi /$I &I?- 
Shu-Teh Pan 
Lab Manager 
Applied P ,P Cl) Laboratory 
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DD ie & Ch L a bo ratorv 
4ow L Mwon 61% POrnOm, CA 81788 

T.l: ,sw 622-6llo PU ceoo, R?z.3189 APCL Analytical Report 
Submitted to: Service ID #: 801-934612 Received : 10/26/93 

Energy and Environmental Research Corporation Collected by: JC~(P~ Tested : 1 l/12-23/04 
Attention: Greg Rooney Collected on: 10/22/93 Reported : 12/01/93 
8001 twine Blvd. Sample description: 
Santa Ana, CA 92706 Sample Metal Train from TVA Shawnee Fossil Plant 
Tel: (714)562-1803 Fax: (714).967-1843 Unit 9, ESP Inlet, Project # 3500 

Analysis of Metals 801-934612 Page I of I 

PQL: Practical Quantitation Limit 

FH: Front Half 
BH: Back Half 

*: Gross weight 1.7415 (EER 12) 

ReSpectfully suhmitted, 

,2/L 
Shu-Teh Pan 
Lab Manager 
Applied P & Cb Laborator! 
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lied P & Ch Laboratory- 
4ma L buamion Blvd. Pomon* CA e175¶ 
Tok WOW 8la.LUd . Plr twe, (m-9199 APCL Analytical Report 

Submitted to: Service ID #: 801-934571 Received : 10/28/93 
Energy and Environmental Research Corporation Collected by: metric Tested : 11/12-23104 
Attention: Greg Rooney Collected on: 10/22/93 Reported : 12/09/93 
8001 Irvine Blvd. Sample description: 
Santa Ana, CA 92706 Sample Metal Train from TVA Shawnee Fossil Plant 
Tel: (714)662-1803 Fax: (714)867-1943 Unit 9, ESP Inlet, Project # 3500 

Analysis of Metals 801-934s71 Page I of I 

PQL: Practical Quantitation Limit 

FH: Front Half 

BH: Back Half 

l : Grow Weight : 1.317 g ( EER IO ) 

Respectfully ybmitted, 

Shu-Teh Pan 
Lab Manager 
Applied P & Ch Laboratory 
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Am&d P & Ch Laboratorv 
4044 E. bfluioa Blvd. Poaom, CA 9,786 

T.k mo@~ Eza.51411 F’u: mw 812.3199 APCL Analytical Report 
Submitted to: Service ID #: Sol-934611 Received : 10/26/93 

Energy and Environmental Research Corporation Collected by: 8arry B, Tested : 1 l/12-23/04 
Attention: Greg Mooney Collected on: 10/15/93 Reported : 12/01/93 
8001 Irvine Blvd. Sample description: 
Santa Ana, CA 92706 Sample Metal Train from TVA Shawnee Fossil Plant 
Tel: (114)662-1803 Fax (714)867-1943 Unit 9, ESP Outlet, Project # 3500 

Analysis of Metals 801-934611 Page I of I 

PQL: Practical Quantitation Limit 

FH: Front Half 

BH: Back Half 

Respectfully submitted, 

Shu-Teh Pan 
Lab Manager 
Applied P & Ch Laborator> 

E-21 
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Amlied P & Ch Laboratorv 
4ow E. Mhlon Blvd., Pomo.4 CA 81760 

Ta mm, 6md*uI Prc wm, 811.9‘99 APCL Analytical Report 
Submitted to: Service ID #: 801-934615 Received : 10/28/93 

Energy and Environmental Research Corporation Collected by: 8.w~ By Tested : 11/12-23/04 
Attention: Greg Rooney Collected on: 10/15/93 Reported : 12/09/93 

8001 Irvine Blvd. Sample description: 

Santa Ana, CA 92706 Sample Metal Train from TVA Shawnee FoMil Plant 

Tel: (714)662-1803 Fax: (714)867-1943 Unit 9, ESP Outlet, Project # 3500 

Analysis of Metals 801-934615 Page 1 of I 

I / , 
-4 BH ND. N,D NIL, N.D ND NED N,D NED 13 ND, N.0 2a.a ACefOr 

Total (ra) 1 6.9 r+D 1.7 27 0,8 N,D ND 1.9 13 PLC ND 44.9 T0b.l 

PQL: Practical Quantitation Limit 
FH: Front Half 

BH: Back Half 

Respectfully submitted. 

&.‘ 4, p -- 

Shu-Teh Pan 
Lab Manager 
Applied P & Ch Laborator! 

E-22 

CADHS ELAP CERTIFICATION NUMBER 1431 



Am&d P & Ch Laboratorv 
4wa E. Mlviom Blvb. POrnoa& CA 8,786 

Tel: WOW CUdtu) Pu: wow ez2.3199 APCL Analytical Report 
Submitted to: Service ID #: 801-934616 Received : 10/26/93 

Energy and Environmental Research Corporation Collected by: hoe R. Tested : 1 l/12-23/04 
Attention: Greg Rooney Collected on: 10/14/93 Reported : 12/01/93 
8001 Irvine Blvd. Sample description: 

Santa Ana, CA 92706 Sample Metal Train from TVA Shawnee Fossil Plant 
Tel: (714)&Z-1803 Fax: (714)867-1943 Unit 9. Baghouse Inlet, Project # 3500 

Analysis of Metals 801-934616 Page 1 of 1 

PQL: Practical Quantitation Limit 

FH: Front Half 

BH: Back Half 

Shu-Teh Pan 
Lab Manager 
Applied P & Ch Laboratory 

E-23 
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Amlied P & Ch Laboratorv 
4008 E. Mhlon Blvd. Poroo., C.4 OL,B~ APCL 
T.k <SOB, -1.8 Pu ceoe, ezu190 

Submitted to: 
Energy and Environmental Research Corporation 
Attention: Greg Rooney 
8001 Irvine Blvd. 

Santa Ana, CA 92706 
Tel: (714)662-1803 Fax: (714)867-1943 

Analysis of Metals 

Analytical Report 
Service ID #: 801-934617 Received : 10/28/93 
Collected by: hoe R. Tested : 11/12-23104 
Collected on: lOJ15J93 Reported : 12/09/93 

Sample description: 

Sample Metal Train from TVA Shawnee Fossil Plant 
Unit 9, Baghouse Inlet, Project # 3500 

601-934617 Page 1 of 1 

PQL: Practical Quantitation Limit 
FH: Front Half 

BH: Back Half 

Shu-Teh Pan ’ 
Lab Manager 
Applied P R: Ch Laboratory 
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CADHS ELAP CERTIFICATION NUMBER 1431 



ibLed P 8~ Ch L a oratory b 
tom lt. hfhlom Bhb. Poa.an~ CA 91,M) 

T.k tWJS,6Z&6148 p‘u: mclw 621.5199 APCL Analytical Report 
Submitted to: Service ID #: 801.934620 Received : 10/26/93 

Energy and Environmental Research Corporation Collected by: hoe R. Tested : 11/12-23J0.1 

Attention: Greg Rooney Collected on: 10/15/93 Reported : 12/01/93 

8001 Irvine Blvd. Sample description: 

Santa Ana, CA 92706 Sample Metal Ttain from TVA Shawnee Fossil Plant 

Tel: (714)662-1803 Fax: (714)867-1943 Unit 9. Baghouse Inlet, Project # 3500 

Analysis of Metals 801-934620 Page 1 of I 

PQL: Practical Quantitation Limit 
FH: Front Half 

BR: Back Half 

*: Net weight for Filter 1A is 0.6923 grams and the gross weight for Filter 18 is 2.2500 grams (415). 

Re,spectf$ly submitted, 

Shu-Teh Pan” 
Lab Manager 
Applied P & Ch Laborator! 
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Amlied P & Ch Laboratorv 
4ow E. nnulos Blvd. Pomoas, CA same 

T.l: ww -Ma . PU woo, m?..r3190 APCL Analytical Report 
Submitted to: Service ID #: 801-934545 Received : 10/26/93 

Energy and Environmental Flewarch Corporation Collected by: ~,,b By Tested : 11/12-23/04 
Attention: Greg Rooney Collected on: 10/14/93 Reported : 12/01/93 

8001 Irvine Blvd. Sample description: 

Santa Ana, CA 92706 Sample Metal Train from TVA Shawnee Fossil Plant 

Tel: (714)&X2-1803 Fax: (714)867-1843 Unit 9. Baghouse outlet, Project # 3500 

Analysis of Metals 801-934545 Page 1 of I 

PQL: Practical Quantitation Limit 
FH: Front Half 

BH: Back Half 

Shu-Teh Pan 
Lab Manager 
Applied P & Ch Laboratory 

E-26 
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Amlied P & Ch Laboratorv 
uyd E. miutm Blvd. Pomonr CA s*,BB 

T.k ml39~ aadt4.3 . . PLE ,e!m 622.3199 APCL Analytical Report 
Submitted to: Service ID #: 801-934546 Received : 10/26/93 

Energy and Environmental Research Corporation Collected by: rw, B Tested : 1 l/12-23/04 
Attention: Greg Rooney Collected on: Reported : 12/01/93 
8001 Irvine Blvd. Sample description: 

Santa Ana, CA 92706 Sample Metal Train from TVA Shawnee Fossil Plant 
Tel: (714)652-1803 Fax: (714)867-1943 Unit 9, Bsghouse outlet. Project # 3500 

Analysis of Metals 801.934546 Page I of I 

PQL: Practical Quantitation Limit 
FH: Front Half 

BH: Back Half 

Respectfull); submitted, 

(L/=; J’--- 
Shu-Teh Pan 
Lab Manager 
Applied P SY Ch Laborator> 
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. . Amlied P & Ch Laboratorv 
IOU E. Mlaon Blvd., POmoO~rn. CA BL78.3 

%i 
’ wm m2-6t4s FW @w BZ2.3,W APCL Analytical Report 

2 
Submitted to: 

Energy and Environmental Research Corporation 

Attention: Greg Rooney 

8001 Irvine Blvd. 
Santa Ana, CA 92706 
Tel: (714)662-1803 Fax: (714)867-1943 

Service ID #: 801-934529 Received : 10/26/93 
Collected by: fob B Tested : 11/12-23104 
Collected on: 10/15/93 Reported : 12/01/93 
Sample description: 

Sample Metal nrain from TVA Shawnee Fossil Plant 
Unit 9, Baghouse outlet, Project # 3500 

Analysis of Metals 801-934529 Page 1 of I 

Total (A I.8 ,v D I.1 SD 6.0 ND x,0 1.6 22 , ND ND 33.8 TOtal 

PQL: Practical Quantitation Limit 
FH: Front Half 

BH: Back Half 

Shu-Teh Pan 
Lab Manager 
Applied P R: Ch L&orator> 

E-28 
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unn E. mtukm md, POrnOra, CA 81766 
Fu: mo91 612.3189 APCL Analytical Report 

Submitted to: Service ID #: 801-934605 Received : 10/29/93 
Energy and Environmental Research Corporation Collected by: ,efi P Tested : I l/12-23/04 
Attention: Greg Mooney Collected on: IO- 19-93 Reported : I2/09/93 

8001 Irvine Blvd. Sample description: 

Santa Ana, CA 92706 Sample Metal Train from TVA Stewwe Fossil Plant 

Tel: (714)562-1803 Fax: (714)867-1943 Unit 9. ESP Inlet, Project # 3500 

Analysis of Metals 801-934605 Png? I of I 

Test No.: AP-P-RI-M-El Date: IQ-Ott-93 Sample i’ 

PQL: Practical Quantitation Limit 
FH: Front Half 

BH: Back Half 
l : Particulate Net Weight is 0.2871 g for Filter IA and 0.2383 g for Filter 1B. The Gross Weight for iilier I(’ is 

O.iO39g ( Ql6 ) 

RespectfulIF submitted. 

i.L,ci li /: //,, ,y - --- 
Shu-Teh Pan I~’ 
Lab Manager 
Applied P k Ch Lahorator! 
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4OM E. h5don Blvd. Pamom, CA 9,786 

mow 6224lu) F’rr: ,ww Bz!&st80 APCL Analytical Report 
Submitted td: Service ID #: 801-934572 Received : 10/28/93 

Energ.v and Environmental Research Corporation Collected by: ,ene Tested : 11/12-23/04 
Attention: Greg Rooney Collected on: 10/21/93 Reported : 12/09/93 
8001 twine Blvd. Sample dscription: 

Santa Ana.CA 92706 Sample Metal main from TVA Shawnee Fossil Plant 
Tel: (714)562-1803 Fax: (714)867-1943 Unit 9. ESP Inlet, Project # 3500 

Analysis of Metals 801-934572 Page I of 1 

r / 9.7r358 i 740 i 431 / 828 

PQL: Practical Quantitation Limit 

FH: Front Half 
BH: Back Half 

* : Particulate Net Weight is 0.307 g for Filter [IA-013. The Gross Weight is 0.9184 g for Filter 18 ( EER 5 ) 

I 

Shu-Teh Pan 
Lab Manager 
Applied P & Ch Laboratory 
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. I DD ie & Ch Laborator\ 
4088 E. nuuion Blvd. Pomofl~ CA OL7BB 

% 
moe, a¶4Lu) Pu: ma9, Bz24lW APCL Analytical Report 

2 
Submitted to: 

Energy and Environmental Research Corporation 
Attention: Greg Mooney 

8001 twine Blvd. 
Santa Ana, CA 92706 
Tel: (714)662-1803 Fax: (714)867-1943 

Service ID #: 801-934573 Received : 10/28/93 
Collected by: I<,? P Tested : ll/lZ-x/o4 
Collected on: 10/15/93 Reported : 12/01/93 
Sample description: 

Sample Metal Train from TVA Shawnee Fossil Plant 
Unit 9, ESP Inlet, Project # 3.500 

Analysis of Metals 801.934573 Page 1 of I 

PQL: Practical Quantitation Limit 
FH: Front Half 

BH: Back Half 

Respectfully,sul)nlitted. 

Shu-Teh Pan ’ 
Lab Manager 
Applied P 8~ Cl1 Laboratory 

E-31 

CADHS ELAP CERTIFICATION NUMBER 1431 



& Ch Laboratorv 
4SU E. Ml&em Blvd., Qomona CA 91786 

3- 
. tear, uzt414.9 Puz wool 822..3199 APCL Analytical Report 

Submitted to: 
Energy and Environmental Research Corporation 
Attention: Greg Rooney 

8001 twine Blvd. 

Santa Ana, CA 92706 
Tel: (714)662-1803 Fax: (714)867-1943 

Analysis of Metals 

Service ID #: 801-934846 Received : 11/17/93 
Collected by: GW~ Tested : I l/19-29/04 
Collected on: 10/19/93 Reported : (Z/02/93 
Sample description: 

Sample Metal Train from TVA Shawnee Fossil Plant 
Unit 9, ESP Outlet, Project # 3500 

801-934846 PagP I of I 

PQL: Practical Quantitation Limit 

FH: Front Half 

BH: Back Half 

Shu-Teh Pan ” 
Lab Manager 
Applied P .&z C’h I.almrntor> 

E-32 

CADHS ELAP CERTIFICATION NUMBER 1431 



&ChL a oratorv b 

5 

4ow E. Mivlm Blvd, Pommm. CA 917133 

T.k reoe, 6xdIuI. Frc: mow c?%3L88 APCL Analytical Report 
2 Submitted to: Service ID #: 801.934623 Received : 10/26/93 

Energy and Environmental Research Cvrporation Collected by: ,oe R Tested : 11/12-16104 

Attention: Greg Rooney Collected on: 10/21/93 Reported : 1 L/24/93 

8001 Irvine Blvd. Sample description: 

Santa Ana, CA 92706 Sample Metal Train from TVA Shawnee Fossil Plant 

Tel: (714)662-1803 Fax: (714)867-1943 Unit 9. Bag House Inlet, Project # 3500 

Analysis of Metals 801.934623 Page 1 of I 

, I / 
Total bg) 1.0 13.8 360 1 1,110 4,H 408 87 281 346 ND 873 Tmal 

PQL: Practical Quantitation Limit 

FH: Front Half 
BH: Back Half 

*: Net weight for Filter IA is 0.5568 grams and the gross aeight for filter EER 11 is 0.8094. 

Respectfully submitted. 

Shu-Teh Pan 
Lab Manager 
Applied P & Ch Laboratory 

E-37 
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Lb a oratorv 
4sw E. Mldom Bl”d. Pornann, CA Lu,Bb 

Paz ,Bw 822.3199 APCL Analytical Report 
Submitted to: Service ID #: 801.934621 Received : 19/28/93 

Energy and Environmental Research Corporatiorl Collpcted by: ,oe R Tested : 11/12-23/04 
Attention: Greg Rooney Collected on: 10/22/93 Reported : 12/09/93 
8001 lrvine Blvd. Sample description: 

Santa Ana, CA 92706 Sample Metal Train from TVA Shawnee Fossil Plant 
Tel: (714)562-1803 Fax: (714)867-1943 Unit 9, Baghouse Inlet, Project # 3500 

Analysis of Metals 801-934621 Page I of 1 

PQL: Practical Quantitation Limit 

FH: Front Half 

BH: Back Half 

* : Gross Weight : 1.9584 g (EER 9) 

RespectfuQ submitted. 

Shu-Teh Pan 
Lab Manager 
Applied P & Ch Laboratory 

E-38 
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lied P & Ch L a oratorv b _ 
,068 E. Mluiea mvd., Pomons, CA 8,768 

%Y 
rsow ezl..sllo Pu mow 612.3199 APCL Analytical Report 

a 
Submitted to: 

Energy and Environment~al Research Corporation 

Attention: Greg Rnoney 

8001 Irvine Blvd. 
Santa Ana, CA 92706 
Tel: (714)662-1803 Fax: (714)867-lb-3 

Analysis of Metals 

Service ID #: 801-934619 Received : 10/2X/93 
Collected by: ~oc R, Tested : 11/12-23104 
Collected on: 10/22/93 Report,ed : U/09/93 
Sample description: 

Sample Metal Train from TVA Shawnee Fossil Plant 
Unit 9, Baghouse Inlet, Project # 3.500 

801-934619 Page I of 1 

PQL: Practical Quantitation Limit 

FH: Front Half 

BH: Back Half 

* : Gross Weight : 2.3592 g (EER 7) 

$hhu-Teh Pan ‘/ 
Lab Manager 
Applied P & Ch Laboratory 
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I I 
Applied P & Ch L a oratorv b 
loId E. Mhdon Blvd. POmnWI. CA 8,788 

%T 
‘moww%4,44 . Fu: mle~ mz-3199 APCL Analytical Report 

4 
Submitted to: 

Energy and Environmental Research Corporation 

Attention: Greg Rooney 
8001 Irvine Blvd. 
Santa Ana, CA 92706 
Tel: (714)662-1803 Fax (714)867-1943 

Analysis of Metals 

Ser\ice ID #: 801-934613 Received : 10/26/93 
Collected by: R& By Tested : 11/!2-23/04 
Collected on: 10/19/93 Reported : 12/01/93 
Sample description: 

Sample Metal Train from TVA Shawnee Fossil Plant 
ITnit 9, Baghouse, Project # 3500 

801-934613 Page 1 of I 

I Total (pg) / 0.2 1 9.8 1 85.1 1 238 1 63.5 1 134 ) 26 1 68.7 I 107 I ND I 207 11 636 / Total 

PQL: Practical Quantitation Limit 

FH: Front Half 
BH: Back Half 

Regpectfully submitted, 

///i&&73 - 
Shu-Teh Pan 
Lab Manager 
Applied P & Ch Laboratory 
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lied P & Ch L a oratorv 

% 
z,;,~;~*~~- p;i;;:;;_: APCL Analytical Report 

qubmitted to: Service ID #: 801-934535 Received : IO/26193 
Energy and Environmental Research Corporation Collected by: fob B. Tested : ll/l2-23104 
Attention: Greg Rooney Collected on: 10/21/93 Reported : 12/01/93 

8001 lrvine Blvd. Sample description: 

Santa Ana. CA 92706 Sample Metal Train from TVA Shawnee Fossil Plant 

Tel: (714)662-1803 Fax: (714)857-1943 Unit 9,Baghouse outlet. Project # 3500 

Analysis of Metals 801-934535 Page 1 of 1 

PQL: Practical Quantitation Limit 

FH: Front Half 
BH: Back Half 

l : The gross weight of filter is 0,4496 grams (417). 

Respectfully submitted, 

FL‘<. L7 /i;)- 
Shu-Teh Pan 
Lab Manager 
Applied P 8-i Cl1 Laboratory 
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& Ch Laboratorv 
- E. xl”loa Blvd.. POmJI). CA 9,x4 

Pm2 twe, BP.3198 APCL Analytical Report 
ubmitted to: 
Energy and Environmental Research Corporation 
Attention: Greg Rooney 

8001 Irvine Blvd. 
Santa Ana, CA 92706 
Tel: (714)652-1803 Fax: (714)867-1943 

Analysis of Metals 

Service ID #: 801-934548 Received : IO/%/93 
Collected by: nab B. Tested : 11/12-23/04 
Collected on: 10/22/93 Reported : 12/01/93 
Sample description: 

Sample Metal Train from TVA Shawnee Fossil Plant 
(Jnit 9. Baghouse outlet, Project # 3.500 

801-934549 Page I of 1 

PQL: Practical Quantitation Limit 

FH: Front Half 

BH: Back Half 
*: The gross weight is 0.4514 grams (420). 

Respectfully submitted, 

Shu-Teh Pan 
Lnh Manager 
Applied P & Ch Laboratbr! 
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m ie & Ch Laboratorv _ _ 
4oM E. muulon Bid Pomom, CA 81ml 

% 
ww, azz-5146 Fu: mw, en.3199 APCL Analytical Report 

%bmitted to: Service ID #: 801-934549 Received : 10/26/93 
Energy and Enrironmental Research Corporation Collected by: R~LX B, Tested : I1 / 12-23104 
Attention: Greg Rooney Collected on: 10/22/93 Reported : 12/01/93 

8001 Irvine Blvd. Sample description: 

Santa Am, CA 92706 Sample Metal Train from TVA Shawnee Fossil Plant 

Tel: (714)662-1803 Fax: (714)867-1943 Unit 9, Baghouse outlet, Project # 3500 

Analysis of Metals 801-934549 Page 1 of 1 

PQL: Practical Quantitation Limit 

FH: Front Half 
BH: Back Half 

*: Cross weight is 0.4456 g (422). 

Rspectfuljy submitted, 

/ ‘l., /&u-‘- ‘I Y 
ihu-Teh Pa: 
Lab Manager 
Applied P & Ch Laboratory 
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Ch Laboratorv 
uu E. iuisdon Blvd. Pornoar. CA 81’184 

Pu: ,eow 822.319s APCL Analytical Report 
Submitted t,o: Service ID #: 801-934314 Rerpiwd : lO/Oi/93 

Energy and Environmental Rwearrh Corporation Collected by: wa,ied F. Tested : 10/26/93 
Attention: Grrg Rooney Collected on: 09/21/93 Report,rd : I l/0.5/93 
8001 lrvine Blvd. Sample description: 
Santa Ana, CA 92706 Samples from Plant. TVA Shnwne Fossil,IInitGSA 
Tel: (714)562-1803 Fax: (714)867-1943 Project:3500-020 

Analysis of Metals 801-93431~ Page I of 2 

Conwntration 
151552 1515L6 15,559 IS1562 

Component Analyzcd Method Ilnit PQI, %P.I~.GC~~I %w.wyc ~&.R~M.Ew $;I.RMEW 
9%,a,.-I 934314.2 9.>431+3 !?.%43,4., 

*r,anic. *. by cP** 

Buium. e. 
C”drnilrn,. Cd 

Cob&. co 
Chro,“i”m, Tot., 

hf.n((.nc.c. by **s 

Led. tot.1 

*.t*mony. Sb 
Srlani”m. SC 

“.“.di”rn. ” 

Mercury. Hg 

m ?/mm mg/kg 0 NO 

XR I~ORO mg/kg no vn 
?IR ~/r~no mg/kg II 3 s n 

ZIP ~/mo mg/kg 2 S’D 
?IRI/TIW mg/kg IO ND 
213 1,7,60 rig/kg 2 17 

2% ~pm mg/kg 4 ND 

m I~MO mg/kg IO ND 
270 2/mo mg/kg 2 ND 

m t/7910 mgfkg SO ND 

~4s I pm mg/kg 0.3 ND 

4 2i 9 
63 IO.5 ill 
ND n!, ND 
3 6 2 
I5 .s I I3 

100 xi 2.5 
ND I3 i 

ND SD U” 
ND 5 3” 
i-,0, x.5 ND 

ND T-4” D,32 

lJ,SRS 15155.4 1515Lll lilSR5 

Component Analyzrd Method I;nit PQL ~~.I~WAB $&RzM-A~~ %.~,.war, &w.+r,.. 

934314.5 0~4JICS 954314.7 954114.11 

*..cnic. A. by =I** 

B*.ium. B. 

C.dmhrn. Cd 

Cobalt. co 

Chrod”m. TotJ 

Mang.“s.*. by **s 
Lad. tot., 

*utinmlly. Sb 

st1r.ium. S. 

Vmmdium. V 

MCIE”ry. ng 

ms.z,7oso w/kg 2 34 

20.9 l/7080 v/kg 30 67 

113 l/7150 w/kg 0.3 16 

219 l/7100 mz/kg 2 s 
1111,,7lW mg/kg IO 26 
243 1,7480 m/kg 2 104 
239 I ,742o w/kg 4 16 
201 I pow w-/kK IO S” 
21” 2,7740 w/kg 2 8 

?116 1/7910 w/kg so 1% 

24s I /74io w/h 0.3 1.2 

7 

89 

ND 

ND 

ND 

18 

I2 

ND 

ND 

ND 

ND 

I 

ND 

ND 

3 

ND 

23 

ND 

ND 

N” 

ND 

ND 

8 

XI 

S” 

3 

2s 

I3i 

ND 

z li 
i 

Y” 

v 11 
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Bpolied P & Ch Laboratorv 
4&a E. MIMion mvd, P0lm.& CA 811.96 

Fu: ,000) 822.3199 
APCL Analytical Report 

A Analysis of Metals 801-934314 Page 2 of 2 

Concentration 
151588 

Componenf Analyzed Method Unit PQL $&UM.ESP~ %.::;s? %.;:::s, %$.‘:::.“,,, 
051314-9 %?-4JI*-Io 95431c17 9343,C,? 

*r9an,s. *. by GF** 
Barium. 8. 
C.drdU~, Cd 
CdDd,. co 
Chrom*wn. fotd 
Mm~ulc.e. by *As 
I.e..& tot., 
*nchnany. Sb 
Sclsniunn. SC 
“nn.di,,m. ” 
Mercury, “8 

206 1,1060 w/kg 2 16 14 
xml,msa mgfkg 30 71 84 
1,s L,71JO mdkg 0.3 0.6 1.5 
219 ,/no0 w/kg 2 4 4 
218 I,7190 mgf kg IO 34 25 
243 f/7160 w/kg 2 32 53 
139 I ,741o ma/ kg 4 A 10 
204 1,1040 mglkg IO ND ND 
270 2,7710 mgfkg 2 ND ND 
286 f/79,0 w/kg .50 ND N” 
216 1,747o mdkg 0.3 ND ND 

I8 
R9 
ND 
4 
I3 
IO3 
1 

N ” 
SD 
SD 
N D 

ND 
s9 
ND 
ND 
ND 
26 
ND 
ND 
N” 
N” 
N” 

Componrnt Analywd Method Unil PQL $$h:::y, %.f;:;$ @.:;;;s: ‘&.::::;,a, 
!a3.131,-13 9%4314-14 x3.43,4-,5 9x.4114-11 

*r.cn,c. A. by CPA* -me >,,om mgfkg 2 
B.,i”lu. 8. ZOB ~/ma mg/kg 30 
C”dmia”. Cd 2,~ I,TITM mgfkg 0.3 
Clobd,. co zl’l !/mm mg/kg 2 
Chromi,rm. l-Old 218 1/71x mgfkg 10 
M”ngana.a. by **s x~t/mo mg/kg 2 
Led. lo‘*, xm~,~.m mgfkg 4 
*lltimon)r. Sb 201 ~/ma mgfkg IO 
Stlcnium. SC 270 z/77,0 mgfkg 2 
“an.diU”. ” WJG ~/~~Io mgfkg .SO 
Mercury. Hg 24s ~/nn~ mgfkg 0.3 

ND 
ND 
ND 
ND 
N D 
65 
ND 
ND 
3 

ND 
N D. 

25 21 x 
56 96 32 
0.R 0.6 Ii 
4 4 4 
36 44 2x 
3.5 SR 6R 
II 12 I3 
ND N” Nn 
4 i 4 
52 62 ‘, 7 
ND ND ND 

Component Analyred Method 
ISIS54 

llrlit PQL ~.R2MS.Coal z?.a:.::.r”*, 
934311.18 9.%4314.19 

Moi,‘ure. prctnc wt% 0.1 9.9 9.6 

PQL : Practical Quantitation Limit 
- : Analysis not requested. 
N.D. : Not Detected or less than the quantitation limit 

E-45 
IA MnfL-ye-rf 
AI~~)lircl P & (‘11 l.;ila~~r.1:~8~- 
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Armlied P & Ch Laboratmv 
uyd E bu”,cm Blvd. P0mom CA 81,60 5 T.lz mw 0224Iu) Pu: wm 622.3198 APCL Analytical Report 

‘Submitted to: Service ID #: gOI-RR4J13 Rewind : lOfOif93 
Energy and Environmrntnl Research Corporat,ion Collected by: nave T.est,ed : 10/27-11,/05/, 
Attention: Glenn England Colircted on: 09/21-Z/93 Ftrportd : I I /OS/93 
8001 lrvine Blvd. Sample description: 
Santa Ana, CA 92706 Samples from TVA Shawnee Fossil Plnnt 
Tel: (714)662-1803 Fax: (714)867-1943 Unit GSA - Pm.iert#: 3.500.II20 

Analysis of Metals 801-9Wil3 PagP I 0: 3 

ConrPnl,ration 
IMP45 I5S933 ,559?2 155936 

Component Slrt,hod IInh PQI. I~s-Hlr.-rorl DS-HI M-c‘yrlo”r DS.RIM.l.,“>c “S-H I M.FSP’ 
P34313, 43-43152 93.13153 X%43,.%4 

*rscnic. A. by GFA* 206 2,706O mdkg 2 ND 13 
Bari,,,,,. Be 208 I ,70*0 w/kg 30 Y” hln 
C”d,,,iwn. Cd 213 l,i130 Mb 0.X .Y ” pin 
Cobdt. co 319 l,i200 wz/kg 2 2 N ” 
Cbronhm. Tot.1 318 I,7190 mdkg IO X” I2 
h4.ng.n*ec. by **s 243 I ,746O ma/ kg 2 ‘26 !,I 
l,e.ci. L0lc.l 23s l/7420 wxf kg 4 SD Fin 
*utiwony. Sb 104 I ,704o wf kg IO 3” N” 
Selcrlium. Se 2% 2,7740 w/kg 2 V” ND 
““II.dillnl. v 286 ,/711,0 w/kg SO V” ND 

Mcrcwy. Hg 215 I ,747o @kg 0.3 S” ND 

ND 
39 
N” 

N” 
N” 
5 

Nrl 

ND 

ND 
ND 

ND 

I2 
69 

N” 
ND 

I3 
1x 
x 

ND 

N” 
ND 

N” 

Componfvt 

laa!ma 155941 I SW16 I519?9 

blfrthod Ilnit PQL DS.H,M-ESP T DS-RIM-FAR DS-HIM-Ash “S.Hlh,-hm’ 

9543155 9L.3156 93.431>7 92.40128 

Arsenic. A* by CPA* 106 2,706ll dkg 2 17 

B.riarn. 8. ZOR 1,7080 w/kg 30 sn 

C.d,"i"",. Cd 213 1,713o m.gf kg 0.3 0.6 

Cobrh. co 219 1,7200 w/kg 2 N” 
Chrodurn, Tot.1 *I* L/7190 w/k 10 19 
Fd.ng.nt.c. lay **s 2,3 1/7460 w/kg 2 29 
Led. lord 239 I,7420 mu/kg 4 4 

*Iltitl,O"y. Sb 204 I ,x40 wr/kg IO un 

Stlenium. Se 270 2/7740 v/kg 2 ND 

""I,.di",", " 286 I!7910 w/kg 50 S” 

Mercury. Hg 245 l/7170 v/kg 0.3 un 

IS 

I36 

26.R 

5 

49 

97 

I I 
ND 

ND 

N 1) 

I .n 

x3 

I49 

ND 

4 

21 

70 

21 

ND 

3” 

ri II 

ND 

<o.mmp;/l. 
<0.6mg/L 

<o.o06rn~fl. 
<o~~‘hK/~~ 
<0~2III~/l‘ 
<o~n4l”g/l. 
<II flirafg/l. 

<(L21ng/l. 

<O,n4lng/l. 

< I rlIg/I. 

<O.ilil6ln~/I. 

CADHS ELAP CERTIFICATION NUMBER 1431 



D ie & Ch Laloratorv 
ewa E nualon Blvd Pomooa, CA 91788 

PU wow 821.3189 APCL Analytical Report 
-I 

Analysis of Metals X01-934313 Page 2 :d 3 
-- - 159461 159465 IS9168 I59472 

Component Method lJnit PQL DS-RIM-coal DS-R?M.Cyclone DS.RZM-Lme DS.R2M.ESP~ 
93.43159 9%431510 934313.1, PS431SI2 

- 
r\r..n*e. ** by GF** ms~~mo mg/kg 2 ND 3 ND 14 
B.r,um. B. ZOR 1~m80 mg/kg 30 ND 32 ND 63 
C.drni”rn. Cd 213 ~/nm mg/k.g 0,3 ND 0.6 ND I 
C*batt. CO 219 t/noo mgfkg 2 2 2 ND ND 
Chromi”m. Total ?~a~,nw mgjkg 10 ND ND ND 26 
Mul~.nc.s. by AAS -a3 I,T,SO mg/kg 2 29 64 4 24 
Led. tota, 2% 1,,4m mg/kg 4 ND ND ND 8 
*ntimony. Sb 204 ~/ma mgjkg IO ND ND ND N” 
Selanium. SC no2,na q/kg 2 ND ND ND ND 
““,dl”,,,. ” m IPIO mg/kg SO ND ND ND ii 
M*reury. IfI) 21s ~jnm mg/kg OR ND ND ND ND 

Component 

- 
159475 I59.78 1594RI ,JOIR, 

,Mdlod Unit PQL ns.nzw~s~~ DS-RIM-FAR DS-RZM.*ah IIS.R?M.TI>T* 
9543,‘F13 9343,514 93.431.%,5 95431%:; 

Arsenic. A. by GFA* xx z,mm mg/kg 2 s 54 7 <0,03111~.;L 
*.rium. 8. m ~/moo mg/kg 30 39 63 39 <O~cm,q/L 
C.d”,i”nl. Cd 213 ~/nm mg/kg 0,3 0.7 25 NrJ <O~nO(inl~:,/L 
cotm,t. co 219 ~moo mg/kg 2 NrJ 4 ND <o.n4lll~/L 
Chro,uium. Tot., 218 I~PO mg/kg IO 12 04 ND <0.2mg/L 
Mux&.ne.e. by **s m L/XO mgfkg 2 I6 93 19 <O.rl4rng/L 
Led. ‘otd zm ,,,rza mg/kg 4 ND 17 6 <O.Oimg/L 
*nlimo”y. Sb 20, ,/mm mu/kg 10 ND ND ND c0.2mgjL 
Selenium. s* 270 z/na mgfkg 2 ND ND ND cO.O4mg/L 
“sndium. ” 280 ~rn~o mg/kg SO N” .s9 N” <Illlg/L 
Mcrcwy. Hg 2.5 ~pam mg/kg 0.3 ND 0.6 ND <O.O06mg/L 

Component 
15,503 15,507 151510 15,514 

MPthod Unit PQL “s-R~M-c~~I DS.fuM.Cyclone DS-KIM-Lime DS-IUM-EFP h 
95431511 ~3-431~1.¶ 954313.19 s-431510 

*rs.nic. *. by cP** 
Bulum. 8. 
C.drnl”rn. Cd 
C0b.k. co 
cbromiuo,. TomI 
Man*.n.s% by **s 
hrd. tot.1 
*ntimony, Sb 
Selenium. Se 
“.n.dium. ” 
Mercury. Hg 

206 2,im 
108 I ,‘OeJl w/kg 
113 I,‘7130 w/kg 
119 I,7200 w/kg 
118 1,‘190 w/kg 
143 ,,74hO v/kg 
239 1,7420 mglkg 
204 I /7040 w/kg 
270 2,774o v/kg 
2% 1,791o v/kg 
245 1,7470 mu/kg 

2 ND 
30 ND 
0.3 ND 
2 ND 
IO ND 
2 1 
4 ND 
IO ND 
2 ND 
SO ND 
0,3 ND 

6 
ND 
ND 
3 
I7 
72 
ND 
ND 
ND 
ND 
ND 

IS 
ND 
0,9 
4 
33 
2,1 
fi 

N” 
3 

ii 
s I) 
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,4&ied P & Ch Laboratorv 
4om I!. nabdon Blvd. Pornor.* CA w*,ea 

Td tKW, 6224~8 Fu: @0@~ 822.3189 APCL Analytical Report 

Analysis of Metals 801-934313 Page 3 d 3 
- 

Concentration 
ISl5l7& 15,510 151523 151516 

CO”lpO”?“t Method llnit PQL DS-WM.ESP 6 DS-RIIM-F*R DS-RJM-Ash DS-WM.I-Ml. 
93.431521 95431522 9s4313.23 PB-431.s1, 

~r.coic. A. by CPA* xx S,TO~ mg/kg 2 I6 24 I8 <O.O3mgjL 
Buium. 8. m I jm.w mg/kg 30 39 37 9R <O.Gmg/L 
Cdmi”m. Cd 213 I(TISO mg/kg 0.3 0,.5 17.6 ND <O.OOEmg/I. 
Cobd,. co ~~~~~/noo mg/kg 2 3 5 3 <O.O4mg/L 
Chromium. Totrl ZIR ~/am mg/kg 10 31 30 22 <0.2mg/L 
M.ngLOc*e. by **s ~3 ,,,a~ q/kg 2 26 I36 75 10,04mg/L 
Led. tota, 239 1/7420 mg/kg 4 5 I3 8 <O.O7mg/I. 
*,.t*nlony. Sb ZCM Borneo mg/kg 10 N” S” ND <0.2mg/L 
Selenium. se no ~,‘,a mgjkg 2 *rn SD ND <O.O4mg/l. 
“mldiurn. ” ~86 ~pto mg/kg SO ND 71 ND < Img/L 
Mercury. Hg 2’~s I/TOO mp,/kg 0.3 s D 1~4 ND <0.006mg/L 

Component 
155947 155923 1.59463 / 5447” 

Method Ilnit PQL ns-RIMOS-~o.1 DS.RIMOS.L,~~ DS.R?MCJS.C‘~~, DS.R?MOS-~,rne 
9.>431%25 9%431525 93.431527 m.,313?R 

Moi*ture. pcrccmt wt% 0.1 8.2 69.9 8.3 il 9 

Component 

Moi.ture. pcrccut 

lSlSOS lSlS,Z 
Mpthod llnit PQL DS.HJMS.~~~I DS.luMS-L~mc 

95431&m xL4313.30 

wt% 0.1 i.8 il 9 

PQL : Prartica,l Quantitation Limit 
- : Analysis not requested. 
N.D. : Not Detrcted or IPSS than thr quantitatiotl limit. 
*Liquid sample 

Lab hlanagrr 

,\l)l)lied P A: (01 Lalvmtor! 
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&lied P & Ch Laboratorv 
(wd E. MIdon Blvd, Pornon& CA 8,788 

% 
T.1: ,w9,8~2.6110 Fu: I9im, 622.3199 APCL Analytical Report 

zl Submitted to: Service ID #: 801-93453i Rrcrived : IO/xi/93 
Energy and Environmental Research Corporation Collected by: sued E Tested : 11/03-IS/93 
Attention: Greg Rooney Collected on: 10/14/93 Reported : 11/17/93 
8001 lrvine Blvd. Sample description: 
Santa Ana. CA 92706 Samples Project: 3500 
Tel: (7141552~1803 Fax: (714)857-1943 Unit Shawner Fossil (GSA) 

Analysis of Metals WI-934537 Page 1 of 5 

ConcPntratlon 
1*9440 1&9,44 159.41 

Component Analyzrd \fPt.hod Unit PQL P-RlM.SS-I P.R,M-ST.5 P.R,wSSQ* 
9S4J37.1 934537.3 95,s37-4 

*.*enic. A. by GFAA 206 z/m80 mg/kg 2 4 40 I3R 
Bari,,,.,, Ba 208 ~imsa mg/kg no ND 36 19 
Cadn,i”u,. Cd ~13 ~,,,m mg/kg 0.3 ND ND 1.i 
COb”iL. co 119 ,,noo mg/kg 2 4 II 1x 
Chowi”,“. TO,“, 118 ~/nw mg/kg IO N D 26 il 
Maug”se,c. by AAS 243 I~TW mg/kg 2 20 89 ix 
Led. tota, 2x9 ~/T~ZU mg/kg 4 ND ND 37 
Adumug. Sb 204 ,,m,o q/kg 10 ND ND SD 

Scleeiam. SC 270 s/na~ q/kg 2 ND 9 12 
“.,,~dillUl, ” MC, I/DIO mgjkg SO ND ND IFJR 

Mercury. Hg 2.5 ,,T~,u mg/kg 0.03 ND ND 0.09 

Conrentration 

159450 159,Kl 159456 1521% 

Component, Analyzed Method Unit PQL P-RIM-SSOS P-RIM.SSII P-RlWSS13 OP.RIM-SW 

!334537-5 954531.6 934537.7 9.X.,537-R 

*r.caic. *. by cp*)r* 

l3.riw.r. B. 

chdnrium. Cd 

CobIt. co 

Chomium. TO‘., 

Ml,,gn”c*e. by AAS 

Lewd. totat 

*,,,irrmry. Sb 

Sclcniw,. sa 

“e.nsdium. ” 

Mercury. “5 

m ~pxo mg/kg 2 I03 

208 ~pxo mg/kg 30 106 

113 1/n30 mg/kg 0.3 I.1 

219 r/mm mg/kg 2 II 

118 I/TIM mgjkg IO 45 

~3 I/TMO mgjkg 2 Sl 

23~ ,,,,zu q/kg 4 I8 

?od ~/mw mg/kg IO N” 

m z/nw mgfkg 2 I2 

sr, I,TPIO mg/kg 50 99 

2,s ,,,,m mg/kg 0.03 0.06 

53 

47 

24.4 

I6 
25 

33 
4 

N I> 

N I> 

5s 

ND 

61 

34 

ND 

8 
X” 

I33 

X” 

ND 

N” 

SD 

,I 

ND 

ND 

4 

ND 
21 
x I, 

s i, 

v 1) 

N ,, 

k ,I 
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&&cd P & Ch Laboratorv 
aw E. kudos 814 PotwaIl& CA *,‘I66 

Pas mlw 622.3199 APCL Analytical Report 

-IAnalysis of Metals 801-934537 Page 2 of rj 

Conrent.rat,ion 
I5ZIlB 152123 152110 152117 

Component Analyzed Method Unit PQL DP-RIM.SS-s DP-RIM.SS-7 DP-RIM-SSO* DP-RIM-SS98 
934537.9 9%453,.10 93.1c37.1 I 934531.11 

*r.enic. A. by OP.&A m~~pxo mgjkg 2 IS 3 51 41 
BUi”“,, B. 208 ~poeo mgjkg 30 56 41 91 94 
C.d*uium. Cd 113 ,,‘nm mgjkg 0.3 ND N.D 1.2 0.8 
Cob.lt, co 119 ~jnoo mg/kg 2 14 9 19 17 
Cbroruiu,u. Total 218.1,mw mg/kg IO 16 N D. 23 32 
M.“gmest, by **s a~~t,~w~ @kg 2 45 3 23 28 
Led. tow m ijnm mg/kg 4 ND ND ND N” 
Anrliuroay. Sb m ~/ioa mg/kg IO ND ND FI,D ND 
SSlCd”,“. SC ~m~p~~o mg/kg 2 ND N,D N D N” 
“u,.d*“l”. ” ZBG ,,T~IO mg/kg 50 ND ND 65 56 
Mercury. H* 24s 1ji470 mg/kg 0.03 ND N D N Do N” 

15211.4 l.5Zl.30 ,5*132* 119632 
Componenc~ Analyzed Mc~~hcxl Illlit PQL “P.Fl,M-ssl I UP-HIWSS13 DP-HIM-SSI, ,~P-R2M-SS., 

nz!-4537.13 934331.14 934537.15 9~4537.16 

*r.enic. A. by GM* 
Bariwr. 8. 
Cdrnium. Cd 
Cobalt. co 
Chro,dum. Tot.1 
Man.m,e*e. by A*S 
tad, tow 
*,rtimouy. Sb 
Scleaiwn. se 
“m,.dium. ” 
Mercury. Hg 

?m~,m(io mg/kg 2 
?“R ,,mw mg/kg 30 
210 1p130 mg/kg 0.3 
219 ~,~oo &kg 2 
?18 ~,nw mg/kg IO 
KS I/~BO mg/kg 2 
m 1pr1m mg/kg 4 
20, ,/m.o mg/kg IO 
mxz,na mg/kg 2 
XWI,W,O q/kg SO 
MS,I/~K mg/kg 0.03 

xl 65.3 <0.005 G.0 
83 3G <0.5 V” 
I.2 ND <0.005 N” 
I5 5 <0.04 3 
22 I8 <0.2 N” 
26 71 <0.04 I5 
ND 7 <0.07 NO 
ND ND <0.2 ND 
ND ND <0.005 ND 
ND ND <I ND 
N” NED <0.0006 ND 

152138 151143 IS114S ISZ,,R 
Component Analyzrd Method Unit PQI. nP-H2M-SS-5 DP.R2”-s-7 UP-R?M.SSS* DP-RD.-SSBB 

E-4537-1 7 954x37-18 92-4537-19 95,531.20 

*r.e,,ic. *. by GP** m zpo60 mgjkg 2 I5 ND 55 3x 
Bwium. 8. xx ,,m80 q/kg 30 55 35 84 67 
C.d,a‘uul. Cd 113 ~/nm mg/kg 0.3 0.7 ND 0.9 1.6 
Cobrlr. co 219 ,,nao r&kg ‘L I3 9 16 I6 
CLrouri”m. Tot.1 ~t81,nw mgjkg IO IS ND 21 24 
M.epumc. by **s m~pw mg/kg 2 44 4 17 22 
La.4 told m ~/rrzo mgjkg 4 ND ND 4 6 
*lllhooy. 3b 20, l,mm mg/kg IO N” ND ND ND 
setcaium. Se 270 ~,~~w r&kg 0.W NU N “~ ND N I) 
“.“.diW”. ” m ~p!o mg/kg 50 N” ND r4 D, Li 0 
F.4ercu.y. ng zo tjn70 mg/kg 0,03 N I7 ND ND SD 
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4ma E. Ml”Ic.n Blvd, PeE.0.r CA *I,88 

twe, cm-5llll Pu: caow 822.3,%3 APCL Analytical Report 
-I 

Analysis of Metals ‘301.934537 Page 3 of 5 

Concentration 
151151 IJZIS, 15215:* 149643 

Component Analywd Melhod [Init PQL DP-R?M.SSII OP.R?M.SS,J DP-R1M-SSII DP.RJM-SS-5 
934537.21 951537.12 95,5x.23 954’iR7.2. 

*r.caic. *. by GP** me.?/mm mg/kg 2 53 III <0.005 19 
q .riu,u. an m ~p.eo mg/kg 30 63 44 <0.5 60 
Csdariuta. Cd 21~ I/TIN mg/kg 0.3 0.8 ND <0.03 0.6 
Cobdt. Co 219 i~noo mg/kg 2 IS 8 <0.04 12 
Chroa,ium. TO,., 218 IPIW mgJkg IO 25 22 <0.2 I7 
Mm*.“e*.. by **s ~3 1m60 mgJkg 2 19 68 <0.05 37 
LC”d. tot., xx ~/nm mgJkg 4 ND 12 <0.07 ND 
*utimony. Sb 204 ~/mw mg/kg IO ND SD <0.2 SD 
Sc,c,riw,.. se m ?/na mg/kg 2 ND s D <O.@OS ND 
“.,,a4u,n. ” m I~YIO mg/kg 50 xl SD <I ND 
Mercury. Hg 24s I/T~TO mg/kg 0.03 ND SD <0.000B ND 

140646 ,1!.55” ,4!4~i53 148659 
C:ornponent Annlywd Method llrlit, PQL DP-KIM-s-7 OP.K1\1-SSUA DP.WM-339” DP-uM-SSI1 

954537.25 951S.37.?R oLL4537.2, !xh453,.?R 

*r*caric. *s by GP** x16 ~,nxo q/kg 2 ND .s I 4s :3!l 
Bariu,,,. a. 20s I,X~ q/kg 30 39 ii 72 ND 
Cadtaiu&.. Cd 213 ~,i~m q/kg 0.3 N 0~ 1.2 0.9 ND 
Cobdt. co 219 ~poo mg/kg 2 d I3 I4 T-4” 
C,,.0,,,i”,,,. TOM ala IPIWI mg/kg IO ND I8 28 I2 
Ma,,gaue.c. by **s 2,s ,,i.m q/kg 2 3 I2 Ii no 
Led. totId m ~/nm mg/kg 4 ND .j 6 ND 
*ntimoay. Sb ma ~~iow mg/kg IO N D SD ND ND 
Sc,e,,iu,n. se nos/na mg/kg 2 ND SD ND ND 
“.ndiua,. ” 286 I/FII~ mgJkg so ND x0 ND ND 
Mercury, “g MS I/~TO mg/kg 0.03 N D SD ND ND 

149662. 159312 159316 159319 
Component Analywd Method Unit PQL DP.IUM.SSI~ P-R4M.SS.4 P-R,M-x5-5 P-R4WSSPA 

9s4537.29 93.4537.30 95,537.3, 9&,537-32 

*rselric. A. by GP** m~~/mo mg/kg 2 <0.005 3 32 14s 
Bariunu. a. 208 I~ORO mgJkg 30 <0.5 ND ND ND 
Cad,“,“,“, Cd 213 I/~JO mgJkg 0.3 <0.005 0,6 0.9 I.3 
Cob.It. co 219 ,,noo q/kg 2 <0.04 3 5 6 
Cbro,r,inm,. Total ZIR I,T,W mg/kg IO <0.2 X” 25 :X4 
Maugulesr. hy **s ?a ~/MO mg/kg 2 <0.04 II d2 26 
Ied, ‘otd xw 1/7ao mgjkg 4 <0.07 SD ND I6 
*.tillOlly, Sk. 204 ~/ioao mgJkg IO <0.2 pi” N” X” 
Selcuiuln. se xm~,~i,o mg/kg 2 <0.005 Y” d,S iti 
“m.diun,. ” 286 I/DIII mgJkg SO <I SD i-4” IIJI 
MLrCYry. “6 1,s 1,,470 mgJkg 0 03 <0.0006 un ND ZD 
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Amlied P & Ch Laboratory 
- B. )I((uloa Blvd. Pomon,. CA 81186 

% 
T.I: (WW @2%6LuI PU waw B%%3,Bo APCL Analytical Report 

3 
Analysis of Metals 801-934537 Page 4 of 5 

Concentration 
159312 159315 159318 IS9301 

Component Analyeed Method Unit PQL P-R4MSS!4B P-R.M.SSII P-R,M-SSI3 P-k?M-s5.5 
954537-33 9%,,3,-34 934537.35 P3.4k31.36 

*r*cIl*c. *. by oP*A ‘xszposo mgJkg 2 I16 I41 55.2 41.5 
Buium. 8. m 1poaa mg/kg 30 44 N 0 N 0. N cl 
~.dd”rn, Cd 113 ,,n30 mgJkg 0.3 1.6 2.1 ND 0.9 
cotdr, co 119 I/,WO mgjkg 2 8 9 3 5 
~hromlum. Total >~a~~,nss mgjkg IO 58 51 I4 20 
Mmng.llc.c, by **s 243 ,,r+m q/kg 2 44 38 35 ,S8 
rA.d. total 23’1 ,,,,m mg/kg 4 23 20 ND ND 
*uriu*any. St. 204 ,/ma rrg/kg IO NO NO ND N” 
Sdcnium. S. ~m>!n~, mg/kg 2 II.4 R.4 ND 7.6 
“.ncdi”m. ” ZRS l/,910 mgJkg .50 I I6 86 ND ND 
Mcrcwy. Hg 24s 1/74io mgJkg 0.03 ND N 0, ND ND 

I59304 L59306 L5930R 159310 
Component Analywd !VldlOd Llnit I’QI, P-fuM-558* P.TUM.SS9B P-WM.SSi I P.R1WSS13 

x3-4537-37 954537.38 954.53i.39 ‘S4537.40 

*r.er,ic. *a by oFA* 206 2,iow mg/kg 2 2.55 32.2 400 94,o 
auium, a. NR I/XRO mgJkg :XJ ND ND ND SD 
C”dmium. Cd 2,s \,T>w mg/kg 0.3 I.4 0.6 2.7 XD 
Cobdt. co 210 ~/nx mg/kg 2 8 3 8 4 
Chrodun,, Tot.1 ZIR I,,I?+u q/kg IO 45 I8 61 I3 
hfmga*m.e. by **s 243 ,,?,e.o mgJkg 2 27 21 43 2x 
l.c*d. rotll ~39 \,~r1>0 mg/kg 4 14 N,D IS .j 
*z,tin,ony. Sb 204 t/mm mg/kg 10 ND N 0. ND S” 
Scleuiu”l. Se noz/n,u q/kg 2 4.9 ND 14,2 Y” 
“.,,.diW,l, ” 286 I,VIO mg/kg :,o 86 MD 130 Y” 
Mercury, HE >a 1,7470 m&kg 0.03 N 0, N 0. o.om 90 

IJ!a?, 15942s ,594?LI 159431 
Component Analyzrd hlethod I~nit PQL P-HZM-SS-4 P.H?M.SS-5 P.RIM.SSI)A P-H?h,.SS98 

93.45374, 93-4x57-41 934537.43 954537.44 

*r*cuic, *. by DPAA 
Buiuln. a. 
c.rlu,iu*n. Cd 
C&mu. co 
cL.omi”m. Total 
M.u~u,*w. by **s 
Led. ,OL.l 
*atimouy. .a 
Selcuha. Se 
“.u*diu,n. v 
Mc.eu.y, Hg 

206 2/7060 v/kg 2 3 
208 L ,708a v/kg 30 4s 
213 ,,r,m w+.s 0.3 I.0 
219 1,72”0 w/b 2 ND 
218 lj7190 w/kg IO N 0. 
243 l/i460 w/k3 2 9 
2.39 I ,741o v/kg 4 ND, 
204 1/1040 WkP, IO ND 
270 ?,774U w/k 2 ND 
?R6 1,791” mg/kg .w N 0 
?IS l/i470 w/k 0.0:1 ND 

96 
ND 
ND 
4 
I7 
61 
N” 
N 0. 
I4 

ND 
ND 

72 
38 
1.2 
H 
I9 
27 
I9 
ND 
S 

ND 
O.Oi 

24.i 
i6 
IO 
I2 
.?I i 
46 
ji 

Y” 
!4 

ItI I 
\ ,1 
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Aed P & Ch Laboratorv 
4008 E. MIUIOD Blvd. Pornoa& CA 81’188 

1: rsow 6z?-5,4a Frr: tww 622.3189 
APCL Analytical Report 

Analysis of Metals 801-934537 Page 5 of ,S 
- 

Concentration 
15943* 159437 I?JP,,Z 3s.4 152136 s-4 

Component Analyzed Method Unit PQL P-R1M-SS, I P-RIM-SS13 P.R, ss-4 DP-RI 55.4 
9%4X37-15 9c%4137.46 9~4531.47 934531.41 

106 2,706O 
108 ,,7aso 
213~,,7!30 
219 1/7200 
218 1/71YO 
143 1,746” 
2.39 I,7420 
201 ,,7040 
170 z,nro 
286 l,X,O 
245 ,,74io 

2 3’21 
no ND 
0 :1 x5 
‘! II 
IO ,iO 
2 39 
4 I8 
IO i-40 
2 IS.6 
i0 110 

0 OR 0.1 I 
0~1 - 

- 

IS?124 1495.3, 152141 14746.3” 
Component Analyzrd M40d Unit PQL “P-HZ s-7 OP.“2 s-4 DP.H?-SS.7 “P.tC?-S~-7 

951537.49 954537.50 93.4531-51 ‘..3.413i.i? 

Moi,r”re. pcrceut wt% 0.1 iO,8 7.2 70.9 64 9 

159314 159423 
Component Analyzed Method lJnit PQL P-RI-SW P-“2.SW 

954537.53 93.4537-54 

Moi,l”rr. p~IccI,t wt% 01 ‘J~d I0.S 

PQL : Practical Quantitation Limit 
- : Analysis not wquested. 
S.D~ Not Detected or less than the quantitation lilnit, 
‘IVater Matrix Samples, Concentration Unit in mg/L 

Rrs ~.ctfully~~~1OtI~itt~~fI. 

;,,,/Q ,, p$ /! -- ,,I’ / 
e 

IA Manaerer 
Applid F’?J Ch Lal~wator! 
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_ -- - - . , _ . ---.. -_a _.-- . . .L._d 

.c 
-- 

I P&A?..c 0.t. Timm "*w+ (g) &l&y* 

aa/o7/9a 10147 0.4x370 Tz.? 
iaa/oo/ea 10~80 0.4JUO 9sa 

____----__---*w----m ------w--"" 

1a/o9/91 09849 0.417M 1w 
,----------a-- -------s- ------------ ------*---*-_ 
Q10/14/91-0017 

: an/o7/92 11107 0.442W zw 
,- ..,... 'n/or/rr 08144 0.44280 w 

I-_ --------*-- ---------- -----e---v- ----------- 
'QlO/l4/92-OOla 

la/o?/92 aa409 0.42WO zy 
, 12/04/9a OliW 0.42ao Tu 
-----*-----m-- --_--__--__---------______I_____-- 

iQ10/14/91-0019 
12/01/9a U&l0 0 ~;.+?Jcl 

j --_-- - -------- 
~QlO/l4/92-0020 ' 

!12/07/92 llil2 0.44120 TL? 
rLQ. 

.-w-"--B 

12/07/¶2 url3 0.41520 w 
l2/01/92 01135 0.42uQ Tu 

------*-- ----_-_l_--------"_--"----, 
010/14/92-0022 

l3/07/9a 11115 0.42230 rm 
l2/02/92 09rU 0.42910 TL? 
l2/09/92 10120 0.42020 TL? 
or/in/93 11:1t 0.42410 ?Jo 

,OY27/93 a1159 0 * 42uo PJ5 

. 

r 
I- 

. 

. 

eonmtmt I 
“-Lght (9) 

.--..q***-*--- 
0.4s390 

0.42430 
I 

-----“-“-” 

0.417w 

---------- 
0.4.4220 

0.41~10 
1 

i 

--"eBvc " --vm- I 

0.42710 

--.-.-..*---- 
o.rra~o 
*. 

w-m-*--. --,’ 
I 0.42440 

------------, ---“----I”-- I_“--------- -------a*- 

Qlo114/9a-o023 ( o.aQM ! 
‘/ l2/07/9a 11115 0.43040 eLP 

l2/08/92 09~24 0.43040 ZLP ! ,---*-------*- ----a-- ----a------ -----***-/ 



,a0 .” 1, .L,U” a*c., “10 LJ‘ L.t.‘.IYLLI\ L.I..LY --- .K” l.,>“i e”llL I,“J 

ES, Inc. 
62AVmIC LAM- DATA 

2480 ?ilt*r Wol~ht8 
?llmr Pmwription: Qmu-tt 

lupDrt Prmpwd on, 10/14/93 PW 2 

I ruta Da+. rh Wight (9) ana1ymt 
mahmr 

"~""""""""~""" -"""-""""""- """~~""""""~~"""~"""""""""" """"""""""""~_ 
~010/14/92-0024 

'12/07/92 llr17 0.43960 TLP 
0.43920 / 

i 
;;2/02/92 09135 0.43960 TLP 

'@O/14/92-0025 ' 
I 

0.43463 

I 
12/01/92 11219 0.43410 TLP 

,l2/06/92 09:09 0.43460 TLP 
__"""""""""",-~"""""""I" ~"^""-"""""""""""""""""""""-" "~""""""""""_, 
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e & Ch Laboratorv 
1ou E. Mld~ *Id., Pomona, CA **‘l(u) 

Tel: 1909, -1~ . PU ,sw, 622.3lsa APCL Analytical Report 
Submitted to: Service ID #: 801-942824 Received : 06/01/94 

Energy and Environmental Research Corporation Collected by: N/A Tested : 06/20-22194 
Attention: Glenn England Collected on: Sep,Oct ‘93 Reported : 06/29/94 
8001 lrvine Blvd. Sample description: 
Santa Am. CA 92706 GSA Toxics, Airpol (Shawnee plant) 
Tel: (714)552-1803 Fax: (714)857-1943 Metals Re-Analysis 

Analysis of Metals 801-942824 Page 1 of 3 

Analyte Method Unit MDL AP-DP-RI AP-DP-R? AP.DP-~3 AP-DS-R, AP-DS-RZ AP.DS-Fl3 
9,-281&l 04.ml** 94.11)~~3 04-1.924.4 OblBx-S 94.28244 

Cyclone Solids. ?A-s 

Antimony. Sb 7041 

Arsenic. As 7060 

Barium. Ba 6010 

BeryUiur,. Be 6010 

Cadmium Cd il.31 

Cobalt. co 6010 

chrotium. cr 7191 

Mercury. Hg 7.71 

Man.pnele. M” 6010 

Nickel. Xi 7521 

Lead 7421 

Selenium. Se 7740 

vanadium. ” 6010 

w/b 0.08 

wlk3 0.06 

w/kg 0.11 

w/kg 0.015 

w/kg 0.004 

w/kg 0.35 

w/kg 0.02 

m/kg 0.10 

w/kg 0.05 

w/kg 0.05 

w/kg 0.035 

mg/kg 0.1 

w/kg 0.4 

ND, ND N,D N,D N,D N D 
16.6 13.9 20.6 22.3 14.9 19.3 
55.3 51.8 46.1 75.3 57 59.3 
0.35 0.27 0.21 0.48 0.37 0.42 
N D, 0.222 0.322 0.330 N.D. ND 

3.16 2.40 2.34 1.96 1 .a0 3.43 
16.5 15.6 15.2 15.4 15.9 14.8 
ND N D. N,D. ND, ND ND 

68.4 61.2 51.2 62.8 90.5 83.4 
12.0 10.2 12.8 7.53 4.89 5,54 
ND, 0.22 0.53 1.84 0.56 0,41 
NED ND N,D. N,D N.D ND 

23.6 24.4 20.0 18.4 19.6 20.7 

Analyte 

L ,fL 

LS9446 

Method Unit MDL A%+L 
I@7 1515sd lJl600 

*P.P-R1 
94-2.3247 94.18244 944ll2c0 041r2c10 0*2*1cL1 9c*L12+,2 

Cyclon. Solid*. 55.5 

Antimony, Sb 704, mg/kg 0.08 N,D ND N,D, ND, ND ND 
Ancluc. A, 7060 mg/kg 0.06 23.3 21.2 23.2 20.7 16.5 16.2 
Barium. Ba 6010 mg/kg 0.11 89.4 86.5 101 58.1 86.4 79.0 
Berylhm Be 6010 q/kg 0.015 1.03 0.96 0.95 0.55 0.68 0.71 

Cadrmw. Cd 7131 mg/kg 0.004 N D ND 0.335 N,D ND ND 
Cob&. Co 6010 mg/kg 0.35 7.43 6.80 5.29 2.78 4.37 4,29 
cluomium. Cr 7191 mg/kg 0.02 20.9 14.5 24.5 22.3 27.6 26.8 
Mercury. Hg 747, mg/kg 0.10 ND N Do ND ND N D ND 
%fAngAne*e. M" BOLO mg/kg 0.05 93.1 77.4 09.9 104.4 145.4 137~4 
Nickel. Ni 1521 mgjkg 0.05 21.3 20.3 13.4 8.36 12.4 11 i 
LeAd 7*31 &kg 0.035 3.45 2.6 7.69 0.89 1.81 1.96 
Selenium, Se 77.0 mg/kg 0.1 a.1 la.3 10.3 1.62 6.5 a6 
vamdiwn. v 5010 w/kg 0.4 47.5 43.4 46.6 29.7 36.6 38 i 
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e & Ch L a oratorv b 
4ou k mlsdom Blvd. poow* CA 017w 

T.k I9om am-6148 Imx mm 622.3199 APCL Analytical Report 

Analysis of Metals 801-942824 Page 3 of 3 

Analyte Method 

Concentration 
LJSP?4 15,515 

Unit MDL AP-m-a, AP.DP-RL 
94.m24.2, 94-28x-25 

Lime shlrry. ss-7 

Antimony. Sb 

Anemc. As 

Barium. Ba 

BerYuium. Be 

Cadmium. Cd 

Cob&. Co 

chromium. cr 

.Vercury. Hg 

!“t*gAne*e. .M” 

Zlickel. Ni 

Lesd 

Sehhm. Se 

“amdium. ” 

w/kg 0.08 ND ND 

w/kg 0.06 0.96 0.54 
w/kg 0.11 1.43 1.38 
mat/kg 0.015 NED. N D 
w/kg 0.004 0.011 0.018 
w/kg 0.35 NED ND, 
w/kg 0.02 4.51 3.7 
w/kg 0.10 ND. ND 
w/kg 0.05 4.76 5.44 
w/kg 0.05 0.75 0.96 
mg/kg 0.035 ND, N.D 
w/kg 0.1 1.45 1.01 
w/kg 0.4 2.25 2.21 

Analyte Method 
LS1510 

Unit MDL *P-m-R3 
94-21114-27 

Trim w.cc.. JS-14 
Antimony. Sb 704, mg/L 0.002 ND 
Arsenic. As 1060 w/L 0.001 N D, 
Barium. Ba 6OLO w/L 0.003 0.039 
Berylhm. Be SOLO w/L 0.0003 N.D 
Csbnrm. Cd 713, w/L 0.0007 ND 
Cob&. Co 6010 w/L 0.007 N.D 
chromium. Cr 7191 w/L 0.009 ND 
.Mercury. Hg 7.71 mg/L 0.0002 N,D 
Manpleae. Mn 6010 w/L 0.001 ND, 
Nickel. Ni 7511 w/L 0.001 ND 
Led 7411 mg/L 0.001 N JJ 
Selenium. Se 7710 ML 0.001 ND 
valmdium. v 6010 mll/L 0.005 ?LD 

MDL : Method Detection Limit (SW-846) 
S,D. : Not Detected m less than the MDL 

Rz;llyG 

Jack Y. Zhang, Ptfb? 
Director 
Applied P & Ch Laborator! 

CADHS ELAP CERTIFICATION NUMBER 1431 



lied P & Ch Laboratorv 
w It. Mhiom mvd. Pomom, CA o*‘Iea 
hk ma, ea.41* lU ,we, 422.3les APCL Analytical Report 

Analysis of Metals 801-942824 Pane 2 of 3 

Concentration 

159458 159410 159330 1SLS4B LS1579 15,509 

Adyte !.lethod Ln1t MDL A&R, 3 AP -u3 9 AP .RI .P.*iL II5 *P-~-R3 .&iL, 
91.2824.13 9CZLllCLI 94.282ClS 94.1811.15 94.282417 9,.2*2+,IJ 

Rrinjccted Fly A.h. ss-1% 
A”rimony. Sb 704, mg/kg 0.08 T-4 D ND, N,D, N cl no ND 
Ar,enlc. 4s 7060 mg/kg 0.06 53.0 55.2 41.9 78 31.4 35.3 
Barium Ba 6010 mg/kg 0.11 116.1 126.9 122.3 183.2 82.4 96.8 
Beryllium. Be 6010 mg/kg 0.015 1.82 2.06 1.82 2.21 1.27 1.37 

Cadmium. Cd 7131 mg/kg 0.004 0.326 0.455 0.465 0.296 0.327 0.292 
Cobalt. co 6OLO mg/kg 0.35 6.23 7.64 5.98 5.21 4.81 4.96 
chromium. Cr 7191 mg/kg 0.02 23.9 26.9 27.8 91 33.3 25.7 
Mercwy. Hg 7971 mg/kg 0.10 ND ND N,D N,D ND ND 
!dan@lIere. M” 60,O mg/kg 0.05 65.8 70.8 89.3 67.9 122.0 112.0 
Nickel. Ni 32, mg/kg 0.05 20.1 22.8 17.4 18.6 12.7 13.9 
Lead 7411 mg/kg 0.035 21.1 17.9 15.7 30.6 9.3 11.1 

Selemum. Se 7710 w/kg 0.1 3.98 4.11 4.39 3.47 3.65 3,20 

Vandum. v 60,O w/kg 0.4 42.? 44,9 48.8 30.0 44.4 36.3 

155918 *59.(13 1st515 LSLB3.9 L51,Sb L49661 
Analyte .Merhod Unit MDL AP-LX-RI AP-DS-IU AP.DEIU AP.DP.RI AP.DP.RZ AP.DP.RJ 

94.282CL9 9-1024-20 94-182+1, 9czmc*1 961WC23 9C2814.21 

Rcinjccred Fty Ash. SS-l3 

Antimony. Sb 7041 mg/kg 0.08 N,D ND ND ND. ND, ND 

Arrenlc. Al 7060 q/kg 0.06 51.8 112 25.2 33.8 30.6 54.4 

Barium. Ba ml0 mg/kg 0.11 118.3 175.9 138.7 113.5 124.2 146.1 

Beryllium. Be SOLO mg/kg 0.015 1.52 1.92 1.73 1.81 1.50 2.11 

Cadmium. Cd 7131 mg/kg 0.004 0.260 0.367 0.239 0.295 0.297 0.405 

Cob.&. Co 6OLO mgjkg 0.35 4.22 4.94 4.85 6.02 6.02 7.60 

chromium. cr 7t91 mg/kg 0.02 15.7 20.0 17.5 22.0 32.3 30.0 

Mercury. Hg 717, mg/kg 0.10 ND ND ND N,D~ NED ND 

Mc.n&Meae. k4” SOLO mg/kg 0.05 57.0 76.7 116.1 75.7 89.1 78.3 

Nickel. Ni 7511 mg/kg 0.05 15.1 18.1 14.3 19.1 17.2 22.5 

Lead 7.2, mg/kg 0.035 IS.1 26.9 12.5 10.6 9.96 18.7 

Selenium. Se 7710 m/kg 0.1 1.7 3.26 2.04 2.73 4.11 3.46 

vatlsdium, " bOLO mdkg 0.4 21.3 30.4 29.6 32.0 47.5 47.7 
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Attrlvticrl SCWiCCs l COOWlting 3505 Cadillac Avenue, Building B-2, Costa Mesa, CA 92626 

Tel. (714) 435-9800 l FAX (714) 435.9585 

Date: October 11, 1993 

Client: Energy and Environmental Research Corporation 
8001 Irvine Blvd. 
Santa Ana. CA 92705 

Analysis: 
Method: 
Matrix: 

Client Project No.: 

Lab Job No. : 

Lab 
Samole No. 

Client 
&mole No. 

Chloride 
Results 

Samule) 

5083-01 151652 23 
5083-02 151650 ND 
5083-03 151646 ND 
5083-04 151644 ND 
5083-05 151648 ND 
5083-06 159492 ND 
5083-07 159494 ND 
5083-08 159490 ND 
5083-09 159488 2s 

Chloride/Fluoride 
26 
Aqueous 

3500 

5083 

Method Detection Limit: Chloride 0.02 mg/L 
Fluoride 0.05 mgiL 

ND = Not Detected 

2iisGgp 
Lab Director 

Date Received: 10-01-93 
Date Analyzed: 10-06-93 

Fluoride 
Results Dilution 

-Eadnr 

ND 3 
ND 2 
ND 2 
ND 2 
ND 2 
ND 2 
N-D 2 
ND 2 
2.7 2 

E-61 

Sample 
Volume 

488 
450 
495 
515 
438 
436 
515 
485 
512 



Pyramid Laboratories 
Anrlyticrl Servicer l Consulting 3505 Cadillac Avenue. Building B-2. Costa Mes& CA 92626 

Tel. (714) 435-9800 l FAX (714) 435-9585 

JABORATORY REPQBT 

Date: 

client: 

Oetobef 11.1993 

Energy snd Environmental Research Corporation 
800 1 tine Blvd. 
Santa Ana, CA 92705 

EG: 
Matrix:. 

Client Project No.: 

Lab Job No.: 

Chloride/Fluoride 
26 
Aqueous 

3500 

5083 

bate Received: 10-01-93 
Date Analyzed: 10-06-93 

Lab Client 
SamDie SamDle 

Chloride 
Results 

(mP/SamDlc) 

Fluoride 
Results 

(,&&&) 

5083-10 151791 20 2.3 
5083-l 1 151729 ND ND 
5083-12 151733 21’ 2.7 
5083-13 151735 ND ND 
5083-14 151731** ND ND 
5083-15 151789 ND ND 
5083-16 151795 13 1.9 
5083-17 151793 13 1.9 
5083-18 151809 ND ND 

* Dilution Factor: 5 
** Client Sample No., 151731 was revised on 3-14-94. 

Method Detection Limit: Chloride: 
Fluoride: 

0.02 mgL 
0.05 mg& 

ND = Not Detected 

Sample 
Volume 

480 
517 
410 
512 
528 
488 
476 
463 
432 

E-62 
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Pyramid Laboratories 
,+dytid Servicer l Conrulting 3505 Cadillac Avenue. Building B-2, Cortr Mesa, CA 92626 

Tel. (714j 435-9800. FAX (714) 435-958s 

Date: October 11, 1993 

Client: Energy and Environmental Research Corporation 
800 1 Iwine Blvd. 
Santa AJW CA 92705 

Analysis: Chloride/Fluoride 
Method: 26 
h4attix: Aqueous 

Client Project No.: 3500 

Lab Job No. : SO83 

Lab 
Sgmde No. 

5083-19 
5083-20 
5083-21 
5083-22 
5083-23 
5083-24 
5083-25 
5083-26 
5083-27 

Date Received: 10-01-93 
Date Analyzed: 10-06-93 

Client 
Sample No. 

151797 
151827 
151825 
151823 
151821 
151813 
151815 
151817 
151807 

Chloride 
Results 

(mn/SamoI~ 

17 
17 
19 
21 
19 
15 
18 
20 
17 

Method Detection Limit: Chloride 0.02 mg/L 
Fluoride 0.05 mg/L 

Fluoride 
Results Dilution 

flll&mMEPnnr 

Sample 
Volume 

2.8 2 453 
3.0 2 492 
3.4 2 so2 
4.9 2 SOS 
3.5 2 446 
2.1 2 540 
2.3 2 475 
4.6 2 442 
1.9 2 523 

i?iiage 
Lab Director 

E-63 



Pyramid Laboratories 
Anrlyticrl Servicer l Con=lting 3505 Cadillac Avenue, Building B-2, Costa Mesa, CA 92626 

Tel. (714) 435-9800 ’ FAX (714) 4X-9585 

LABORATORY REPORT 

Date: October 11, 1993 

Client: Energy and Environmental Research Corporation 
800 I lnine Blvd. 

Analysis: ChloridelFluoride 
Method: 26 
Matrix Aqueous 

Client Project No. 

Lab Job No.: 

3500 

SO83 

San-k: No. 

5083-28 
5083-29 
5083-30 
5083-3 I 

Santa Ana, CA 92705 

Date Received: 1 o-o l-93 
Date Anaiyzed: 10-06-93 

Chloride Fluotide 
clierlt Results Results Dilution 

$mDle No. Samolq) ~Sample) m 

151931 14 1.7 2 
151933 21 5.4 2 
151937 22 5.3 2 
15193s 17 2.9 2 

Method Detection Limit: Chloride 0.02 mg/L 
Fluoride 0.05 mg/L 

Sample 
Volume 

425 
466 
429 
417 

Mcziz%$+ 
Lab Director 

E-64 



Pyramid Laboratories 
Anaiyticd Services l Consulting 3505 Cadillac Avenue, Building B-2, Costa Mesa. CA 92626 

Tel. (714) 435.9800 l FAX (714) 435-9585 

JABORATORY REPORT 

Date: 

Client: 

November 5, 1993 

Energy and Environmental Research Corporation 
800 I It-vine Blvd. 
Santa Ana CA 92705 

Analysis: Chloride/Fluoride 
Method: 26 
Matrix: Aqueous 

Client Project No.: 3500 

Lab Job No. : 6011 

Date Received: 10-26-93 
Date Analyzed: 1 l-01-93 

Lab Client 
Samde No. &mde No. 

Chloride 
Results 

6011-01 151941 16. 
6011-02 151943 ND 
601 l-03 15194s ND 
601 l-04 IS9081 23 
601 I-OS 159083 ND 
601 l-06 159085 ND 
601 l-07 159087 ND 
601 l-08 159071 ND 
601 l-10 159075 25 
6011-11 159077 ND 

Fluoride 
Results 

(Q&&l&) 

0.83 
ND 
ND 
0.40 
N-D 
ND 
ND 
ND 
4.5 
ND 

l Dilution Factor: 4 

Method Detection Limit: Chloride 
Fluoride 

0.02 mg/L 
0.05 mg/L 

ND = Not Detected 

Dilution 
t78aJx 

2 
2 
2 
4 
2 
2 
2 
2 
4 
2 

Sample 
Volume 

447 
460 
530 
525 
530 
532 
510 
520 - 
420 
510 

zGaz$- 
Lab Director 
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Pyramid Laboratories 
Anrlytlcrl Servioes l ConrulW 3505 Cadillac Avenue, Building B-2, Coslr Mesr, CA 92626 

Tel. (714) 435-9800 l FAX (714) 435-9585 

LABORATORY REPORT 

Date: 

Client: 

November 4, 1993 

Energy and Environmental Research Corporation 
800 1 h-vine Blvd. 
Santa Ana, CA 92705 

Analysis: Chloridflluoride 
Method: 26 
Matrix: Aqueous 

Client Project No. : 3500 

Lab Job No.: 6011 

Date Received: 10-26-93 
Date Analyzed: 1 l-01-93 

6011-12 159079 0.52 ND 
6011-13 159129 ND ND 
6011-14 159131 ND ND 
6011-15 159133 ND ND 
6011-16 159135 N-D ND 
601 l-17 159137 ND ND 
601 l-18 159153 ND ND 
6011-19 159184 15 ND 
601 I-20 159186 27 4.9 
601 l-21 159188 24 ND 

clietlt 
Samle No. 

Chloride 
Results 

Fluoride 
Results 

Method Detection Limit: Chloride 0.02 mg/L 
Fluoride 0.05 mg/L 

ND = Not Detected 

Dilution 
EmQl 

2 
2 
2 
2 
2 
2 
2 
2 
4 
2 

Sample 
Volume 

SW 
500 
445 
455 
435 
453 
187 
534 
505 
500 

-6iE 
Lab Director 
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Pyramid Laboratories 
Analytical Services l Consulting 3505 Cadillac Avenue, Building B-2. Costa Mesa. CA 92626 

Tel. (714) 435-9800 l FAX (714) 435-9585 

ORATORY REPORT 

Date: 

Client: 

November 4, 1993 

Energy and Environmental Research Corporation 
800 1 h-vine Blvd. 
Santa Ana, CA 92705 

Analysis: 
Method: 
Matrix: 

Client Project No. : 

Lab Job No. : 

Chloride/Fluoride 

&eous 

3500 

6011 

Date Received: 10-26-93 
Date Analyred: 1 l-01-93 

Lab Client 
SamDIe No. Sample No. 

Fluoride 
Results 

ImnlSamoI~ 

6011-22 lS92Sl 16 0.69 
6011-23 159255 15 0.45 
6011-24 159257 19 0.88 
601 l-25 159353 21 4.8 
601 l-26 159355 19 1.3 
6011-27 159357 15 0.46 
601 l-28 159290 24 4.0 
6011-29 159292 22 3.7 
601 l-30 159294 14 0.31 

Chloride 

Method Detection Limit: 

NTJ = Not Detected 

Chloride 
Fluoride 

0.02 m@L 
0.05 mg/L 

Dilution 
Ewx 

2 
2 
2 
4 
2 
2 
4 
4 
2 

Sample 
Volume 

468 
405 
483 
470 
500 
457 
485 
435 
418 

e* 
Lab Director 
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Pyramid Laboratories 
~aiyticd splicer l Consulting 3505 Cadillac Avenue. Building B-2, Costa Mesa. CA 92626 

Date: 

Client: 

Analysis: Chloride Date Received 10-01-93 
Method: IC Date Extracted: 1 O-07-93 
Matrix: Solid Date Analyzed: 10-07-93 

Client Project No.: 3500-020 

Lab Job No. : S083B 

Lab 
*de No. 

5083-32 
5083-33 
5083-34 
5083-35 
5083-36 
5083-37 
5083-38 
5083-39 
508340 

Tel. (714) 435-9800 l FAX (714) 435-9585 

LABORATORYREPORT 

October 11, 1993 

Energy and Environmental Research Corporation 
800 1 Irvine Blvd. 
Santa Ana CA 92705 

client 
SamDle 

151592 
IS1589 
151605 
ISISQQ 
151586 
151611 
151602 
151614 
151608 

Method Detection Lit = 0.02 mg/Kg 

Results Dilution 

9.1 S 
32 S 
7.1 S 
4.7 5 
4.7 5 
3.9 S 
220 25 
83 50 

4.3 5 

E-68 



Pyramid Laboratories 
h~~y:iical Services l consulting 3505 Cadillac Avenue, Building B-2, Costa Mcrr, CA 92626 

Date: 

Client: 

Analysis: 
~e$$ 

Client Project No. 

Lab Job No. : 

Sam?No. 

5083-41 
5083-42 
5083-43 
5083-44 
5083-45 
5083-46 
5083-47 
5083-48 
5083-49 

Tel. (714) 435.9800 l FAX (714) 435-9585 

October 11, 1993 

Energy and Environmental Research Corporation 
8001 tie Blvd. 
Santa Ana, CA 92705 

Chloride Date Received 10-01-93 
IC Date Extracted: 10-07-93 
Solid Date Analyzed 10-07-93 

3 500-020 

5083B 

Client 
SamDle 

151582 
151566 
151557 
151576 
151578 
151574 
151569 
151572 
151560 

ND 
200 
5.2 
10 

4.4 
81 

ND 
4.3 
8.1 

Dilution 
Eaapr 

5 
20 
4 
5 
5 

10 
5 
5 
5 

Method Detection Lit = 0.02 mg/Kg 

ND = Not Detected 

%tis%g3 
Lab Director 
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Pyramid Laboratories 
Anrlytkal SCtYiCC8 l Consulting 3505 Cadillac Avenue, Building B-2, Costa Mcsr, CA 92626 

Tel. (714) 435-9800 l FAX (714) 435-9585 

Date: October 11, 1993 

Client: Energy and Environmental Research Corporation 
8001 Jrvine Blvd. 
Santa Ana, CA 92705 

Analysis: 
Method: 
Matrix: 

Client Project No. 

Lab Job No. : 

Sam?No. 
client 

wle No. 
Results Dilution 

5083-50 151563 40 10 
5083-5 1 151553 ND 5 
5083-52 151541 74 5 
5083-53 151538 130 10 
5083-54 151544 160 50 
5083-55 151531 ND 5 
5083-56 151547 ND 5 
5083-57 151535 62 5 
5083-58 151515 1100 100 

Lu4BORATORYREPORT 

Chloride 

%id 

3500-020 

Date Received: 10-01-93 
Date Extracted: 10-07-93 
Date AnaJyzed: 10-07-93 

5083B 

Method Detection Lit = 0.02 mgKg 

ND = Not Detected 

iii-as+ 
Lab Director 
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Pyramid Laboratories 
Anrlyticrl Service8 l consulting 3505 Cadillac Avenue, Building B-2, Corm Mesa, CA 92626 

Tel. (714) 435.9800 l FAX (714) 435-9585 

Date: October 11, 1993 

Client: Energy and Environmental Research Corporation 
8001 Irvine Blvd. 
Santa Ana, CA 92705 

Analysis: Chloride Date Received: 10-01-93 
Method: IC Date Extracted: 10-07-93 
Matrix: Solid Date Analyzed: 10-07-93 

Client Project No 

Lab Job No. : 

3500-020 

5083B 

5083-59 
5083-60 
5083-61 
5083-62 
5083-63 
5083-66 
5083-69 
5083-71 
5083-72 

LABORATORY REPORT 

Client Results 
SamDle 

151508 120 
151518 890 
151521 130 
151504 OS.S$L(.);j ND 
151524 4.0 
155934 91 
159466 98 
159473 1100 
159476 780 

Method Detection Lit = 0.02 mg/Kg 

ND = Not Detected 

Dilution 

5 
100 
50 
5 
5 
5 
5 

50 

izzais+ 
Lab Director 
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Pyramid Laboratories 
3505 Cadillac Avenue, Building B-2. Costs Mesa. CA 92626 

Tel. (714) 435-9800 l FAX (714) 4X-9585 

Date: 

Client: 

Analysis: 
Method: 
Matrix: 

Client Project No. : 

Lab Job No.: 

San% No. 
Client 

Samde No. 
Results Dilution 

5083-73 159479 520 40 
5083-74 159482 ND 5 
5083-76 159462 ND 5 
5083-77 155946 ND 5 
5083-78 155927 ND 5 
5083-79 155943 470 100 
5083-80 155940 780 50 
5083-81 155937 820 3 

October 11, 1993 

Energy and Environmental Research Corporation 
8001 Irvine Blvd. 
Santa Ana, CA 92705 

Chloride 

k:tid 

3500-020 

Date Received: 
Date Extracted: 
Date Analyzed: 

5083B 

Method Detection Limit = 0.02 mgKg 

ND = Not Detected 

10-01-93 
1 O-07-93 
10-07-93 

E-72 



hdyticd SCW~CCS l ConsuWx 

Pyramid Laboratories 
3505 Cadillac Avenue, Building B-2, Costa Mesa, CA 92626 

Tel. (714) 435.9800 l FAX (714) 435-9585 

WORATORY REPORT 

Date: October 12, 1993 

Client: Energy and Environmental Research Corporation 
8001 hine Blvd. 
Santa An& CA 92105 

Analysis: 
Method: 
Matrix: 

Client Project No.: 

Lab Job No.: 

Client 
Sprnple No. 

Results Dilution 

5083-64 151527 67 10 
5083-65 151511 26 3 
5083-67 155925 26 3 
5083-68 155930 81 10 
5083-70 159469 26 3 
5083-75 159485 63 10 

Chloride 
IC 
Aqueous 

3500-020 

50838 

Method Detection Limit = 0.02 mg/L 

Date Received: 10-01-93 
Date Extracted: 10-07-93 
Date Analyzed: 10-07-93 

iziiag$ 
Lab Director 
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Pyramid Laboratories 
Atdyticrl Services l consulting 3505 Cadillac Avenue. Building B-2, Costa Mesa. CA 92626 

Tel. (714) 43S-9800 l FAX (714) 435-9585 

LABORATORY REPORT 

Date: November 5, 1993 

Client: Energy and Environmental Research Corporation 
8001 It-vine Blvd. 
Santa AM, CA 92705 

Analysis: 
Method: 
Matrix: 

Client Project No, 

Lab Job No.: 

Lab 
$mole No. 

6011-33 
6011-37 
601 l-40 
601145 
601148 
601 l-52 

Chloride 

Eueous 

3500-020 

6011B 

Client 
Samole No. 

151624 
151640 
152142 
152158 
149647 
149663 

Method Detection Lit = 0.02 mgfL 

Date Received: 10-26-93 
Date Analyzed: 1 l-02-93 

Results Dilution 

28 2 
240 10 

28 2 
87 10 
28 2 
60 4 

E-74 



Anslytical Servke~ l Consulting 3505 Cadillac Avenue. Building B-2, Costa Mcsr. CA 92626 

Tel. (714) 435.9800 l FAX (714) 435-9585 

LA BORATORY 

Date: November 5, 1993 

Client: Energy and Environmental Research Corporation 
8001 hvine Blvd. 
Santa Ana, CA 92705 

Analysis: Chloride 
Method: IC 
Matrix: Solid 

Client Project No. : 3500-020 

Lab Job No. : 6OllB 

Lab Client 
$unole No. SamDle 

601 l-57 159454 
601 l-58 159457 
601 l-59 159411 
601 l-60 159413 
601 l-61 159415 
601 l-62 159417 
6011-63 159419 
6011-64 159422 
6011-65 159426 
6011-66 159429 

Date Received 
Date Extracted 
Date Analysed: 

10-26-93 
1 l-03-93 
1 l-03-93 

Pyramid Laboratories 

Dilution 
E&x 

770 so 
ND 5 
4.1 5 
14 5 

5.0 5 
340 50 
5.6 5 
6.9 5 
4.2 5 
17 5 

Method Detection Lit = 0.02 mgKg 

ND = Not Detected 
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Pyramid Laboratories 
~dytic~l Services l Consulting 3505 Cadillac Avenue, Building B-2, Costs Mesa, CA 92626 

Tel. (714) 43;-9800 l FAX (714) 435-9585 

Date: November 5, 1993 

Client: Energy and Environmental Research Corporation 
800 1 It-vine Blvd. 
Santa Ana, CA 92705 

Analysis: 
Method: 
Matrix: 

Client Project No. : 

Lab Job No. : 

Lab Client 
SamDle SamDle 

6011-31 151617 
601 l-32 151621 
6011-34 151628 
6011-35 151631 
601 l-36 151637 
6011-38 152135 
6011-39 152139 
601141 152146 
601142 152149 
601143 152152 

ORATORY REPOU 

Chloride 
IC 
Solid 

3500-020 

6011B 

Method Detection Limit = 0.02 mg/Kg 

ND = Not Detected 

.m 
Lab Director 

Results Dilution 

ND 5 
92 5 

730 5 
770 5 
3.1 5 
ND ‘5 
100 5 
780 so 

730 50 
720 50 

E-76 

Date Received: 10-26-93 
Date Extracted: 1 l-02-93 
Date Analyzed: 1 l-02-93 



Pyramid Laboratories 
Andyticd Services l Consulting 3505 Cadillac Avenue, Building B-2, Costa Mesa, CA 92626 

Tel. (714) 435.9800. FAX (714) 435.9585 

LABORATORYREPORT 

Date: November 5, 1993 

Client: Energy and Environmental Research Corporation 
8001 It-vine Blvd. 
SantaAna,CA 92705 

Analysis: 
Method: 
Matrix: 

Client Project No.: 

Lab Job No. : 

Lab 
&mule No. 

Client Results Dilution 

601144 152155 3.3 5 
601146 149633 ND 5 
6011-47 149644 210 10 
601149 149651 a50 50 
601 l-50 149654 a50 50 
6011-51 149660 3.3 5 
6011-53 159441 ND 5 
601 l-54 159445 a.5 5 
601 l-55 159448 66 5 
601 l-56 159451 39 5 

Chloride 
IC 
Solid 

3500-020 

Date Received 10-26-93 
Date Extracted: 1 l-02-93 
Date kralyzed: 1 l-02-93 

6OllB 

Method Detection Lit = 0.02 mg/Kg 

ND = Not Detected 

2iizEs* 
Lab Director E-77 



Pyramid Laboratories 
Analyticrl SCW~CCS l Consulting 3505 Csdillsc Avenue, Building B-2, Costs Mesr, CA 92626 

Tel. (714) 435-9800 l FAX (714) 435.9585 

LABORATORY REPORT 

Date: November 5, 1993 

Client: Energy and Environmental Research Corporation 
8001 Itvine Blvd. 
Santa Ana, CA 92705 

Analysis: 
Method: 
Mat+: 

Client Project No. : 

Lab Job No.: 

&ktNo. 

601 l-67 
6011-68 
601 l-69 
601 l-70 
6011-71 
6011-72 
601 l-73 
601 I-74 
601 l-75 

Chloride 
IC 
Solid 

3500-020 

6011B 

Client 
SamDle 

159432 
159435 
159438 
159313 
159317 
159320 
159323 
159326 
159329 

Method Detection Lit = 0.02 mg/Kg 

ND = Not Detected 

z%izzg+ 
Lab Director 

Results Dilution 

7.4 5 
100 5 
3.0 5 
2.5 5 
2.8 5 
36 5 

ND 5 
23 5 
3.9 5 

Date Received: 10-26-93 
Date Extracted: 1 l-03-93 
Date Analyzed: 1 l-03-93 
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November 1.9, 1993 

.7*rry L-b. Ma".2.Z 
Ilamtorn ?L.ld Oparetlons 
mm Inc. 
3700 UnLvmrILty Drive 
DurhYP tic 27707 

Dear Jerry: 

Enclo#od are tn. proxlmata and ulttirtm coa; l alymim for thm te*t 
days septmber 20, 21, 22. 23, 27, 28, 29 and October 13, 14, 15, 19, 
21 snd 22. 

If you have my quomtions plma#e giw m l call at 502-444-4666. 

TWWNBSSEK VULKI MJTWORITY 

LAA 
Kmnath @I. Schuppmrt 
Ymmgmt 
National cantar for 

Bmissionr Ilwaarch 

XJtSINR 
Att~cbmentm 
ce (u/attaclunente) 

T. A. Burnott, EST 16B - C 
L. It. l&povitr, Radian 
T. &I. Lfttlm, WCLR 

E-79 
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TVA6565 

TVA 6585' COAL ANALYSIS WORKSHEET 

Sample No. SH - 00326 - 8 Date Reed in Lat. 930922 
Location SlIAwwEE Lab No. LX-B-1391 Date Analysed 933924 

RESIDUAL HP t NP z AA z MS FUSE ACID CORRCTD SAMPLE 
SEQ NOISTIJRE VOLATILE ASH SULFUR BTU (cm) (ml) BTU(lb) WEIGRT 

0001 3.65 0.00 13.59 2.36 12259 8.00 6.60 l209a Il.9984 

Defaults Used - Fueo Wire Factor- 6.1 Concentration Factor= 10.0 

.**.*.++.ttt 

Date Sanpled930920 Thru 000000 
COAL ANALYSIS RESULTS Read in lab.930972 

(Proximate Anelyaim) Location SHAWNEE FP 
Lab. NO. SK3-1391 

Sample NO. SH - 00326 - S Date Analy~26 
Unit. FStaGiR - Analyzed by SRRESJTK 

Air Dry 6.2 9 SO2 4.17 lb8./BIBTU 
Re8id Moiet 3.65 Z CLM 3.42 S 
Total 9.6 8 

Dry 
As D&rrmincd DrY Ash Free As Received 

(?Ioist Free) ww (Am Samplod) 

Factor 3.9635 0.064 0.904 

9.6 
.oa 

13.6 
00 

3:07 

.oo .oo 
12.3 

-6% 
.oo 

2.78 

BTU 12090 12548 14523 11343 

REXARKS: UNIT 9 DAILY 
-(SwRcSJT'K) 09/X0/93 

E-80 
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TVA6585 

TVA 6585 COAL ANALYSIS WOPXSHEET 

Sample No. SH - 00361 - S Date Reed in Lab. 930929 
Location SHAWWEm Lab No. SW-1426 Date Analyeed 930930 

RESIDUAL MP8 WI AAt MI FUSR ACID CORRCTD SAMPLE 
SEQ NOISTURK VOLATILE ASR SULPUR BTU (cm) WI BTU(lb) WEIGBT 

0001 2.67 0.00 13.07 3.05 12479 a.00 7.00 12303 1.0026 

Defaults Ueed - Puce Wire Pactor= 4.1 Concentration Pactor- 10.0 

+.**r******* 

Sample NO. 
Unit. 

COAL ANALYSIS RESULTS 
(Proximate Analyeie) 

SA - 00361 - S 
EStatup& - 

Date Sampled930927 Thru 000000 
Reed in lr ab.930929 

Location- -tE FP 
Lab. No. 1 M-1426 
Date Analyt ied 930930 
Analyzed by SHRESJTK 

Air Dry 9.3 8 so2 4.83 lba./UBTU 
Reeid Moist 2.67 8 CLM 2.42 8 
Tote1 ms 

Ae Determined 
DtY 

A8h Prom As Received 
03AF) (As Smpledj 

Factor 0.9733 0.869 0.803 

? Hoieturo 2.67 11.7 
% Volatile 7 55 .oa .oo -00 
8 Aeh ? 7.72 13.1 11.6 
8 Fixed Carbon 7 55 .oa .oo 
* Sulfur 3.05 3.13 3.61 - 
BTU 12304 12642 14548 11163 

R-S: UNIT 9 DAILY 
-(SnRESJTKl 10/01/93 

E-81 
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TVA 6585 COAL ANALYSIS WORKSHEET 

Sample No. SH - 004BS - S Data Rood in Lab. 931021 
Location SHAwNLErp -.b NO. CS3-6702 Data Analysed 931023 

. ..**.***a** 

Lab. No. 
Sample No. 

g 
SH - 00480 - S 

Unit. EStatudR - 
Data Analytc 
Analyted by j 

Datm Samplod931olS Thru 000000 
COAL ANALYSIS RESULTS Read in lab.931021 

(Proximate Amdmis) Location SHAWNEE PP 
33-6702 
,d 931023 

ISFNSGHL 

Air Dry 4.4 t so2 4.28 
Rasid Noi8t 3.62 8 CLM 3.46 8 
Total 7.9 t 

Dry 
AS Dstarminod 

(Nois%e) 
A8h F'rae 
(WV 

Factor 0.9638 0.660 0.921 

1 Noisture 3.62 7.9 
I Volatile 36.40 37.77 43.92 34.79 
8 Ash 13.53 14.0 12.9 
% Fixed Carban 46.48 48.23 56.00 44.42 
Z Sulfur ?nz 2.74 3.19 2.52 

BTU 12015 12466 14495 11481 

lba . / HBTU 

As Recaivad 
(As Sampled) 

E-82 



TVXCSSS 

TVA bS8S OoaL AIuLra1a lmRx2n2ET 

aMplam. OH-ma-s 
Location ziiGm28 I? 

Date Rmcd ln Lab. 931022 
-iab WO. C13-6727 D4te Minr1ys.d 931011 

M2IOULL Iv\ WI AAt MA\ ?US2 ACID mnncm bAMPL2 
OCQ IWIBTUN VOLATIW AI2 WJL?UR BTU (a) (d) llTU(lb) WEIGHT 

0003 3.33 37.08 12.35 2.72 13334 0.00 0.m 11168 l.OOOC 

.**.....*... 

Date Samplmd931019 Thru 000000 
COAL MAIS PBSULTS Red in 1.b.m - 

(rroxlmt. Amly9ir) Location CRAwmE PP 
Lab. no. Ml-6727 

samp1m NO. sn- 00491 - 8 -v Oat. hn.ly-23 
unit. 09 statub E Analy9.d by ZiGiikL 

Air cry b.3 . SO2 4.40 lb*. /I(PN 
Rem15 notot 3.)3 9 CLn 3.12 6 
Total Tt 

A# Datmmlnmd 

ractor 

DrY 
Dy Amh ?rma A4 nmzmlvmd 

(noLet Pro.) IW) (Aa Ilulpld) 

0.9667 0. e77 D 

I noimtura 3.33 
\ VolAtLle m A 
. Mh 11.94 
. llrmd Carbon 40.93 
t su1rur 7x A 

9.4 
37.08 4a.20 11.1 33.)) 

2zx S7.72 7% A 
2.88 1.21) A 

mu 12334 12759 115bO 

E-83 
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TVA6565 

TVA 6585 COAL ANALYSIS WORKSHEET 

Sample No. Ski - 00329 - S Date Reed in Lab. 930924 
Location mWNE= xb No. SH3-1394 Data Analyted 930928 

RESIDUAL NF Z NF 8 AA * MI FUSE ACID CORRCTD SAMPLE 
SE0 NOISTURE VOLATILE ASH SULFUR BTU t-1 (ml) BTU(lb) WEIGNT 

0001 4.30 0.00 12.15 2.96 12278 8.00 6.80 12106 1.0018 

Defaulta Used - Fuss Wire Factor= 4.1 Concentration Factor- 10.0 

++***+*+*.** 

COAL ANALYSIS RESULTS 
(Proximate Analyeis) 

Sample No. SH - 00329 - S 
Unit. ~StaEGTR- - 

Air Dry 5.8 8 so2 
Rasid Moist 4.38 8 CLN 4.13 * 
Total 9.9 * 

Aa Determined 
(Nois%t=) 

Factor 0.9562 

Data Samplod Thru O_OOOOO 
Real in iab. ,930924 

LecatLon~ SHAWNEE FP 
Lab. No. n3-1394 
Data Analyz .a20 
Analysed by j SHRESJTK 

4.71 lbs./KEITU 

kY 
Ash Free As Received 
(HA?) (As sampled) 

0.879 0.901 

% Nohtura 4.30 9.9 
Z Volatile .oo .oo .oo .oo 
t Ash 11.62 12.1 10.9 
% Fixed Carbon .oo .oo .oo .oo 
Z Sulfur 2.96 3.10 3.52 2.f9 

BTU 12107 12662 

.REHARKS: UNIT 9 DAILY 
-(SWRESJTK) 09/30/93 

14405 11406 

E-84 



TVA6565 

TVA 6585 CDAL ANALYSIS WORKSHEET 

Sample NO. x- 00342 - S Data Racd in Lab. 930924 
Location SHAWNC~ Lab No. SR3-1407 Dab Analyead 930928 

RESIDUAL KFZ HP8 AA8 AA8 FUSE ACID CORRCTD 9AMPL.Z 
SEQ KOIST'URE VOLATILE ASH SULPIJR BTU t-1 (ml) BTV(lb) WEIGNT 

0001 5.05 0.00 12.14 2.84 12254 8.00 6.70 12086 0.9940 

Dofaultm U88d - Fuse wirr Factor= 6.1 Concmtration Factor- 10.0 

*.,+*.++*..I 

Date Sampled930922 Thru 000000 
COAL ANALYSIS RESULTS Racd in lab.930924 

(Proximate Analysim) Location SHAWNEE FP 
Lab. No. 9x3-1407 

sample No. SA - 00342 - s Date Analysed 930928 
Unit. ZgvcaEr~ Analysul by SHRCSJTK 

Air Dry 4.3 8 so2 4.56 lbm./)IBTU 
Ramid noint 5.05 8 CLK 4.63 8 
Total 9.1 8 

As Datazninod 
Dry 

Amh Wm. AS Rmcmived 
OfAm (AS SamphIl 

Factor 

55 .oo .oo 00 
l5 12.1 A.0 

.oo .oo .oo 
2.84 2.99 3.40 2.72 

BTU 12086 12729 14481 11571 

2wmA~K.5: UNIT 9 DAILY 
-(SHRcSJTK) 10/01/w 

E-85 
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TVA6585 

TVA 6585' COAL ANALYSIS WORKSNEET 

Sample NO. SH - 00345 - S 
Location 3RhNETF5 

Data Rmcd in L8b. 
-hb NO. SH3-1410 Data Analyzod 

930927 
93v919 

RESIDUAL W? MZ AA* AAt FUSE ACID CORRCTD SAMPLR 
SEQ HOISTURE VOLATILE ASH SULFUR BTU (W W) BTU(lb) WEXGRT 

0001 5.80 0.00 10.66 3.10 12435 8.00 7.20 12256 0.9981 

Defaults Used - Fuee Wire Factor= 4.1 Concentr8tion Pastor- 10.0 

**.*+.+++I** 

Datm Sampled930923 Thru 000000 
COAL ANALLYSIS RESULTS Rmd in lab.930927 

(Proximate Analysis) Location SHAWNEE PP 
L&b. NO. SW-1410 

Sample 100. 
Unit. 

=-0=-s 
09 Statue g- - 

Date ?&alyeed 930929 
Analysd by GHRESJTN 

Air Dty 5.6 Z SO2 4.93 
Remid Hoist 5.80 ? CLMm 8 

lbs. /MBTU 

Total 11.1 c 

w 
AS Detorminad 

(HoiefYFrse) 
Aeh Free AS Recoivad 
WF) (As Sampled; 

Factor 0.9420 0.893 0.889 

% Uoisturo 5.80 
* Volatile 00 
2 Ash 1o:or 

. 00 .oo -?%i 
10.7 9.5 

Z Fixad Carbon .oo .oo .oo . 00 
z Sulfur 3.10 3.29 3.69 2.93 

BTU 12257 13012 14571 11568 

REMARKS: U?JfT 9 DAILY 
-(SHRESJlx) 10/01/93 

E-86 

- .-_ 



TVA6585 

TVA 6585' COAL ANALYSIS WORKSHEET 

SanPla No. SH - Ow - s Datm I&cd in Lab. 930930 
Looation mWNEB FP Lab No. CS3-1429 Datm Analyzod 931004 

RESIDUAL XFPI n.Fz AAt MZ FUSE ACID CORRCTD SAMPLE 
SBQ I(oISTURB VOLATILE ASH SUTZUR BTU (-1 (ml) BTU(lbi WcICNT 

0001 3.54 0.00 13.01 2.83 12372 8.00 6.60 12206 0.9981 

Defaults Uud - Fun* Wire Factor= 4.1 Concentration Factor- 10.0 

+t****.t*.** 

COAL ANALYSIS RESULTS 
(Proximate Annaly8is] 

Sample No. 
Unit. 

SH - Ow - s 
EStatum L 

Air Dry 7.9 a so2 
Resid Moist a Z CM 3.26 8 
Total 11.2 * 

AS Det8minmd Dry 
(Moist Fro*) 

Pactcr 0.9646 

z noiature 3.54 
1 Volatile 0 
t Ash 

- * 

? Fixed carbon ( 
t Sulfur L 

5 .OO 
=zz 13.0 

00 
2:93 

BTU 12206 12654 

REHARXS: 9 DAILY 
-(SHRESJAT) 10/07/93 

Data Samplod ThN 000000 
Rmd in lab.930930 

Location SHAWNEE FP 
Lab. No. cs3-1429 
Data Analyzod 931604 
Analyrd by B~EE~~AT 

4.52 lbs./HBTU 

)=Y 
Aah Frar Am Received 
ww (Am Samplmd) 

0.870 0.888 

11.2 
.oo .oo 

11.5 
.oo .oo 

3.37 2.61 

14545 11237 

E-81 
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TVA6565 

TVA 6585 COAL ANALYSIS WORKSHEET 

Sample No. SH - 00301 - S 
Location EEGNEm 

Date Reed in Lab. 
Lab No. 683-1446 Data Analyted 

931001 
931005 

RESIDUAL HFIFI nF& AA% MI FUSE ACID CORRCTD SAMPLE 
SE4 NOISTURE VOLATILE ASH SULFUR BTU (-4 (al) BTU(lb) WBIGFIT 

0001 4.38 0.00 12.61 2.91 12277 0.00 6.70 12108 0.9960 

Default8 Urned - lWes Wire Faotor- 4.1 Concentration Factor= 10.0 

l *.********* 

Sample No. 
Unit. 

COAL ANALYSIS RESULTS 
(Proximate Analysis) 

SE - 00381 - s 
09StaGR - 

Data Sampled930929 Thru 000000 
Reed in lab. 931001 

Locaticn- -GE FP 
Lab. No. j ;H3-1446 
Date Analya red 931005 
Analyoed by 3 IHRESJAT 

Air Dry 7.0 k so2 4.69 lbe./NBTU 
Ramid noi& I CM 4.07 t 
Tota 1 

fl 
11.1 9 

DrY 
A8 Datenninod 

(Ncir%ma) 
Ash Frae As Received 
(NW (As Sampled) 

Factor 0.9562 0.874 0.889 

I Nohture 4.38 11.1 
8 Volatile .oo .oo .oo .oo 
% Ash 12.06 12.6 11.2 
\ Fixed Carbon .oo .oo 00 .oo 
z SUlfur 2.91 3.04 3:443 2.11 

BTU 1210s 12663 14489 11257 

REXARKS: l *b 
-(SHRltSJAT) 10/14/93 
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TVA6595 

TVA 6585 COAL ANALYSIS UORIWAEET 

Sample No. 6H - 00457 - S Data Rwd in Lab. 931015 
Location 3jBiwNEE-E xb No. CS3-6417 Data Analyzed 931019 

RESIDUAL XFI xF8 MZ AA& NSE ACID CGRRCl'D SAMPLE 
SEQ MOISTURE VOLATILE ASH SULFUR BTU (-4 (ml) BTW(lb) WEIGHT 

0001 3.19 36.37 13.55 2.45 12156 0.00 0.00 12100 1.0000 
Inconeietont corrections ueed Fuee Wir* - 4.1 Concentration = 3.7 

l ,*+**.***+* 

Sample NC. 
Unit. 

COAL ANALYSIS RRBULTS 
(Proximete Analyeie) 

6H - 00457 - 6 
rStaECT& - 

Data Sampled931013 Tbru 000000 
Reed in lab. 931038 

Location-~ S~UWNEE FP 
Lab. No. ; ZS3-6417 
Data Anelyr eu 
Analysed by E :SFUSGXL 

Air Dry 6.9 Z SO2 3.93 
Roeid Noiet 3.19 * CLX 2.97 % 
Total 9.9 * 

Am Determined 

Factor 

S Moietura 3.19 
I Volatile 35.21 
* Aeh 13.12 
% Fixed Carbon 46.53 
Z Sulfur 2.45 

BTU 12158 

Dry 
Dry Aeh Pram 

(Xoiet Free) mw 

0.9661 0.865 

36.37 42.05 
13.5 

50.13 57.95 
2.53 2.93 

12559 14519 

lbe./MBTU 

As Received 
(A8 Sampled) 

0.901 

9.9 
32.77 

12.2 

11316 

E-89 
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TVA 6585' COAL AHALYSIS WORXSHEGP 

Sample NO. SN - 00460 - S Date Reed in Lab. 931019 
LOcat.iOr! SnrWNEm Lab No. cS3-6519 Data Analyeed 931021 

RESIDUAL NF8 XFI AA8 MI PUSL ACID CORRCTD SAMPLE 
SEQ NOISTURE VOLATILE ASH SULFUR BTU (-4 mu BTU(lb) WEIGRT 

0001 4.10 37.75 13.11 2.FJ5 12199 0.00 0.00 12131 1.0000 

t*+*****t*** 

Date Sampled931014 Thou 000000 
COAL ANALYSIS RESULTS Racd in lab.931019 

(Proxinata Analysis) Location SHANNEE FP 
Lab. No. CS3-6519 

Sample No. Data Analyzad 93 102 1 
unit. Analycod by CSPNSGML 

Air my 5.8 8 so2 4.56 lbm./MSTU 
Rasid Hoist 4.10 8 CLM 3.86 8 
Total ma 

Factor Factor 

DrY DrY 
As Determined As Determined Dry Dry Ash Fra8 Ash Fra8 As Received As Received 

(Noirt Free) (Noirt Free) (WV (WV (As Sanpled) (As Sanpled) 

0.9590 0.9590 0.869 0.869 0.903 0.903 

8 Xoistura 4.10 
% Volatile 

_ 
36.20 

a Ash 12.57 
Z Fined Carbon -- 47.13 
8 Sulfur 2.1 E 

9.7 
3’7.75 43.44 34.09 

13.1 11.8 
49.15 56.56 44.38 

2.97 3.42 2.68 

BTU 12199 12721 14639 11487 

E-90 
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TVA6585 

TVA 65R5 COAL ANALYSIS WORESHEET 

Sample No. E- Oa - S Datm Rocd in Lab. 931019 
Location SHAWBBEFE Lab No. CS3-6534 Data Ahalyzed nnii 

RESIDUAL NF 8 HF 8 AA 8 M8 FUSE ACID 
SEQ NOISTURE MIATILE ASH SULNR BTU t-1 ml) 

0001 4.12 37.13 13.01 2.85 12167 0.00 0.00 

l *****.***.* 

CORRCTD SAKPLE 
BTV(lb) WEIGHT 

12098 1.0000 

Thru 000000 Data Sampled931015 
COAL ANALYSIS RESDLTS Rocd in lab.- 

(Proxinata Analymia) LocationmEE FP 
Lab. No. CS3-6534 

Sample No. Data Analytod 931021 
Unit. Analysed by S?%EZRS 

Air Ory 3.4 8 so2 4.57 lbs./KBTU 
Reaid Noiat 4.12 a CWI 3.96 8 
Total 7.4 8 

Dry 
As Deraminod Dry Ash Frao As Recaived 

(Moist Frea) WV (A6 Sampled) 

Factor 0.9588 0.870 0.926 

8 Noisture 4.12 7.4 

8 Ash -7 
% Fixed Carbon I 
* sulrur - 

8 Volatile 35.60 37.13 42.69 34.38 
.1.11 13.0 12.0 
)-I.82 49.87 57.32 46.16 
m 2.97 3.42 2.75 

BTU 12167 12690 14586 11751 

-- _--- 

E-91 
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TVA6565 

TVA 6585 COAL ANALYSIS WORxSHEm 

S4mpla NO. Sll - 00503 - S Data Rood in Lab. 931026 
Locat:on SWWNE~ Lib No. CS3-6775 Date Analyaed 

-- 
931028 

RESIDUAL NF? MP8 AA8 AA8 FUSE ACID CCRRCl'D SAHPLE 
SEQ MOISTURE VOLATILE ASH SULFUR BTU (-1 (ml) BTU(lb) WEIGHT 

0001 2.77 36.38 10.00 2.62 12604 0.00 0.00 12742 1.0000 

Sample No. 
Unit. 

Data Samplad931021 Thou 000030 
COAL ANALYSIS RESULTS Reed in lab.931026 

(Proximate Analysis) Location SHAWNEE FP 
Lab. No. CS3-6775 

SH - 00503 - s 
=StaCiTL - 

Data Analyzad 931028 
Analyrad by CSFMSGKL 

Air Dry 
Rasid Noiot _ 
Total 

8.2 8 so2 
~8c!xAmz 

10.7 ) 

l ****+***.+* 

3.99 lba./METU 

Dry 
A6 Determined DrY A8h Free As Received 

(Xoist Free) 03AF) (As Sampled) 

Factor 0.9723 0.900 0.093 

8 Uoistura 2.77 10.7 
Z Volatila 37.32 38.38 42.64 34.27 
8 heh 9.72 10.0 0.9 
: Fi;;trCarbon 5;';; 51.62 2.69 57.36 2.99 46.10 2.41 

BTU i2604 13169 14632 11760 

E-92 



TVA6505 

TVA 6585 COAL ANALYSIS WOR3CSHEET 

Sample No. SH - 00509 - S Datm Reed in Lab. 931016 
Location SHAWWEE xb No. CS3-6781 Date Analyzod 931028 

3tESIDUAL n?2 34P8 AAt AA* PUS8 ACID 
SEQ HOISTURB VOLATILE ASH SULNR BTU (cm) (mu 

0001 2.25 

Sample No. 
Unit. 

COAL ANALYSIS RESULTS 
Date Samplodp31022 
Reed in lab. 

(Roximato Analymim) Location7 
Lab. No. ? 
Data Analyj 
Analyted by z 

sn - 00509 - s 
=staEiiTR- - 

Air Dry 6.6 z so2 
Remid noi& u Z CLM 2.10 8 
Total 78 

37.75 11.77 2.74 12651 0.00 0.00 

********I*.. 

Thru 000000 
931oa5 

ZmNEE PP 
!S3-6791 

4.2a 

Factor 

Dry 
Am Determined Dry Amh Rae 

(Moist Fro.) WW 

0.9775 o.es2 

CORRCTD SAUPLE 
BTU(lb) WEIGHT 

12586 1.0000 

lbs. /t+STU 

As Received 
(As Sampled) 

0.913 

t noi8ture 2.25 
1 Volatile 1 
8 Ash 
% Fixed Carbon - 
z SUlfur 2.74 

8.7 
36.90 37.75 42.80 34.47 

11.6 10.8 
50.45 57.20 46.06 

2.90 3.19 2.56 

BTU 12651 12942 14673 11916 

E-93 
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lw27~1993 0999 nm CL90 615 SY? 4137 P.ed 

COAL ANALYII9 RwolCl 

CmTML LA9OM~ORIoI, 
CnATTAWooaA mwcn KRVVICE CEMTER 

Ah Dry MoMun L I I I I 

Rmsldual Molstum u.7 3-A 2 at4 I LL.L I r. i I 

Roxlmots AnrWs 
lb valotlls Me* 
*Ah 
* FInad Carbon 
*Total 5ulfW 
W/lb 
Aa Rooelusd 
Drill 
AdMf 

Ulllmal~ Anoly#lr 
% Csrbon 

Forms of S 
+ Sul fats 

+ Total 

Nh “ala” ,DQLu, 



1&7?/1543 89158 rucl us 615 69’7 4137 P.03 

COAL AraALYIIa RWORT 

CENTRAL u8oMTonIm 
Cn*rrANoDQA mwcn smvlcL CCLICTLR 

samglr Idontlty 
is+/ 3515 SH 39+s ski wts sti ?A* $4 321s 

Air Dry Moisturr 
Resldurl Moistun 
TOW Molstwr 

Proxlmltr A~lyslr 
+ Volatll* Mstu 
UAlk 
U Flxd Carbon 
u Totd Sulfur 

I I I I 
JII Jl7 I 1b4 387 e44L 

I I I 1 

I I 

n ;i;k;al”d DW AIndMC 
Ultlmrta Anrlysk 

+ csrson 
* nvdfosen 
u twropm 
u o*ypn 

91. lc 
I I I 

Forms of S 
+ SUlfat~ 
u Pyritie 
k orgsnlc 
lb Total 

-I, I I 
I I .cL I I 

saL-4 s&3 c.3* Sk I 
, 

, 

I 

Qrltibllltv II&X I 1 I I I 

U Chlorlnc I I I 
Not.! All raedts m on dry bash unlu at&d otharwlr. 

1 PRELhmum &ii;/ B ..-.- _ -.. 
Dlatrlhtlmnl 

OMa 
a...*-“- 

TV A 65669 t- 

E-95 

_-._-.- ..---...-.^ *..*I I.- ..-.m ,...I .a IT on 



l1/17~1¶53 141% M USD 61s 697 407 P.83 

COAL ANALY5l5 R5FoRT 

CmTML H5oRATonIC5 
CHATTANOOOA COWER 5anVlCI CplTRR 

SampI ldmtlty 

phJ~r~~ L/_) 1 #A * cy 

Air DIY Molsturr 
Roddud MOIUWO 
Tot01 Mot~un 

Ptonlmtia Analyslr 
Y VOhtliP MOMOr 
S&h 
K FlXd Carbon 
5 TotJ Ufur 
e1u/l0 

Al Rlalvod 

\\ I /I dP 4.9 
L. I/ J?@? / 1 277 3. ff 

\ \I / I 
\ 

\h/ 

u~tlItla0 f4tolyalr 
* Caaon 
U Hydfopm 
k Nltrogm 
u Oxypn 

Folmr 01 s 
+ !tultnr 
u Pyrtlic 
n Or~nic 
5 Total t 

Grlndrbllity Ind@x / c \, 

W Chlorin, 
I 

I 

Notw All rrrrlb arm on dry bmir unla M ettwwlu. 

onto 

k*mbl, 
&A 

E-% 



lVl7f199-3 14:26 WA CLSD 615 697 4137 P.B1 

COAL ANALYSIS REPORT 

CCNTNU unonATonl~ 
CHATTA)IOOGA POWER 5CRVICL CINlW 

Pfoxlmatr Anol~ti~ 
‘z VOlatlk Mrttn 
U Ash 
U Flxod Carbon 
u Total 5ulfw 
W/lb 

kYN=- 
AWMfMF 

Ruldurl Molstun 

Uttirmtr Analysb 
u Clrbon 
Ib tiydro5an 
+ Nitroom 
* Oxyqm 

hrms of 5 
* SUlfl~ 
Y Pyvttk 
c ofgrnlc 
lh Total 

GrIndabIlIty Indw I 

% Chbrlfi@ 

Not.: All rpzdt, U. on dty bosbuttt~ tiLl(d othawh 

Dtllrlbutlon: 

E-97 lma l .ed 

--.. “.B ““1” OI.L, L~,ll~O” 



COMMERCIAL TESTING & ENGlNEiRlNG CO. 
GENERAL OFFICES: ,919 SOUTH HIGHLAND AVE.. SUITE 210-B. LOMSARD. ILLINOIS 601.8. 17081953.9300 

June 14, 1994 

b 
EER CORPORATION 
18 Mason 

PLEASE AOORESS ALL CORRESPONoENCE 70: 
2W9 E. ENTER ST, CONNEAUT. On ..w, 

TELEPHONE: ,21.s,22czzE, 
TELEX 906808 CTLE CO”T 

FAX. l218, .?z&zmo 

r 
It-vine, CA 92718 Sample identification by 
Attn: Glenn England ENERGY AND ENVIRONMENTAL 

Kind of sample 
reported to us Coal 

Saple taken at ----- 

Sample taken by Submitted 

NO: 
DATE: 
TIME: 
TEST NO: 
SITE: 
LOCATION: 
SAMPLE DESC: 

Date sampled ------ 

Date received Way 25, 1994 
P.O. NO: 

158117 
5120194 
11:50 
AP-DS-Coal Composite 
Ainpol Shavnee Plant 
Run 1,2,&3 Composite 
Coal Composite froa~ the 
DS condition 

Analysis report no. 88-31047 

As Received Drv Basis 

% Moisture 0.42 XxXxX 
8 ASIt 11.20 12.23 

RCI~““U” Wbrnl”~. 
COMMERCIAL TESTING L ENGINEERING CO 

OVER Y) @RAW” WOR*TOO,ES STXATEGWLCL” LOCATED IN PR,,,ClPU Co&, M,N,NG AREAS TIDEWATER AN0 GREAT vJ(ES PORTS. ULO RlVER LOADING FKKWl 
: .e1 



Aii 

COMMERCIAL TESTINQ & ENGlNEERiNG CO. 
GENERA!. OFF,CES: 1919 SOUTH HIGHLAND AVE.. SUITE 210-s LOMQARD. lLLlNOlS 9ot4s. ,708,953.9300 

%.LCI w. M.mt.r of 9” SOS Grou$ 6s~. G6w.u P fuw.mnc.~ 
PLEASE *oDRESS ALL CORRESPONOE~E TO: 

July 8, 1994 2979 E. CENTER SK CONNEAUT. on ~030 
TELEPHONE: ,219, PCQQS, 
TELEX: QQs4ce CTIE COUT 

b 
EER CORPORATION F&x ,219) 2QLzKe 
18 Mason 
Irvine, CA 92718 Sample identification by 
Attn: Glenn England ENERGY AND ENVIRONMENTAL 

Kind of sample 
reported to us Coal 

Sample taken at ----- 

Sample taken by Submitted 

NO: 
DATE: 
TIME: 
TEST NO: 
SITE: 
MCATION: 
SAMPLE DESC: 

158117 
5/20/94 
11:50 
AP-DS-Coal Composite 
Ainpol Shawnee Plant 
Run 1.2.613 Composite 
Coal Composite from the 
DS condition 

Date sampled ------ 

Date received May 25, 1994 

CORRECTED REPORT 

P.O. NO: 

Analysis report no. aa-37047 

Procedure: The samples were prepared according to ASTU, Part 05.05, 
Method D 3683. The samples vere analyzed for trace 
elements by Inductively Coupled Plasma Kmission 
Spectroscopy. 

Cadmium, Arsenic, Selenium and Antimony are determined by 
Graphite Furnace Atomic Absorption. 

Mercury was determined by Double Gold Amalgamation, 
Cold Vapor Atomic Absorption. 

* Mercury analysis per ASTM D36S4 Part 05.05. 

Chloride per ASTK Part 05.05, Kethod D420S 

Results: Results are reported as micrograms per gram lug/g), 
on a dry basis. 

Chloride results are reported in weight percent (Wt.81, 
on a dry basis. 

Ae,ou”“lly r”mm”ad 
CO~IERtlAL TESTING b ENGINEERING CO 

OVER (0 sM,,CH U-TO(I,ES STRclTEGCuL” LOCATED IN PIIlNClPIL COAL MINING *REAS. TIDEWATER AND GREAT uI(ES PORTS. ANO RIVER LOADING FACILITIE 
.65 



Aiiii 

COMMERCIAL TESTING & ENGINEERING CO. 
GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE.. SUITE 210-s. LOMSARD. fl.LlNOlS 60148. <,OQ, 993.9300 

I,hCI .0. M.mb.r of II?. SOS G,DUP ,$,c*ld Grrru d, $w,w.nn, 

July 8, 1994 

EER CORPORATION 
18 Mason 
Irvine, CA 92718 
Attn: Glenn England 

PLEASE *OORESS ALL CORRESPONDENCE TO: 
2979 E. ENTER ST, CONNEAVT. OH rum 

TELEPHONE: ,ZlQ, PLzd, 
TELEX: 995409 CTdE COUT 

FAX WQ, 224.2999 

Sample identification by 
ENERGY AND ENVIRONMENTAL 

Kind of sample 
reported to ns Coal 

Sample taken at ----- 

Sample taken by Submitted 

NO: 158117 
DATE : 5120194 
TIME : 11:50 
TEST NO: AP-DS-Coal Composite 
SITE: Ainpol Shawnee Plant 
LOCATION: Run 1,2,&3 Composite 
SAMPLE DESC: Coal Composite from the 

DS condition 

Date sampled ------ 

Date received Kay 25, 1994 

CORRECTED REPORT 

P.O. NO: 

PAAAHERER 

Antimony, Sb 
Arsenic, As 
Barium, Ba 
Beryllium, Be 
Cadmium, Cd 
Chromium, Cr 
Cobalt, Co 
Lead, Pb 
Hanganese, Mu 
Mercury, Rg * 
Kercury, llg 
Nickel, Ni 
Selenium, Se 
Vanadium, V 
Chloride, Cl 

Analysis report no. 88-31041 

Results . sz . 3 I, .I_.n ,.++bWO 
, .~’ 

(0.6 cs s< 
5 Y ‘a 

680 ‘, 23 
1.2 I,/ 
0.11 O*Ic) 

19 

Ii 

\:1 

j-. 5 

36 33 
0.08 D ,,-I 
0.07 7 r)b 
i 7 

1.7 
32 l-7 

0.02 7.;‘; 

Re*pu”“IIy ,“tmll”e3 
COMMERCIAL TESTING L.ENGINEERING CO 

OVER 10 -” -,OR,ES S,R&,EG-” LOCAlED 111 PR,W,,U - Y,N,#,G *RE&$ n-A=* .MO GW, WS -7% AND RIVER LOADING FAClLlTlE :-I 



Ailil 

COMMERCIAL TESTING & ENGINEERING CO. 
GENERAL OFFICES: 1919 SOUTH nIGHLAND AVE.. SUITE 210-S LOMBARD. ILLlNOlS 60148.170$,953-$300 

I,..CC ‘c* M.mbw of tN SGS GKWP ,soSd Gkiw da Ourmu.nn, 

June 14, 1994 PLEASE ADDRESS ALL CORRESPONOENCE To: 
2979 E. ENTER ST,. CONNEAUT. OH - 

TELEPHONE: ,219, 224.a, 
EER CORPORATION TELEX: 995.908 CT&E COUT 

b 18 Hason FAX WE.) .?2czQce 
Irvine, CA 92718 Sample identification by 
Attn: Glenn England ENERGY AND ENVIRONMENTAL 

Kind of sample 
reported to us Coal 

Sample taken at ----- 

Sample taken by Submitted 

NO: 
DATE: 
TIRE: 
TEST NO: 
SITE: 
LOCATION : 
SAUPLE DESC: 

Date sampled ___--- 

Date received May 25, 1994 
P.O. NO: 

158118 
5/20/94 
12:oo 
AP-DP-Coal Composite 
Ainpol Shawnee Plant 
Run 1,2,&3 Composite 
Coal Composite from the 
DP condition 

Analysis report no. 88-31048 

As Received Dry Basis 

% lloisture 7.87 xxxxx 
8 Ash 10.94 ii.87 

COMMERCIAL TESTING 4 ENGINEERING CO 

E-101 d .a h 
M.“wQf cmn*aut Lamf.lOry 

WER 49 -I( ‘AWRATORIES SIRATEGIc*uY LOCl%EO Iw PmNcLcU COAL YI- AREAS. TDEWAER *ND GREAT l&ES PORTS. AND R!“ER LOADING FACILITIES 



Aiii COMMERCIAL TESTING & ENGlNEERlNG CO. 
CENERALOFFCES: 1S1SSOUTH HIGHLANDAVE.. SUlTEZ10~8. LOMSARO. lLL,N0lS80148. ,,os,ss3-9300 

%..CI SC4 

July 8, 1994 

b 
EER CORPORATION 
18 Mason 
Irvine, CA 92718 
Attn: Glenn England 

M.rnea Of 1lm SGS Group ,soc*Id GIUU * SYrwalUnc,, 
PLEASE AOORESS Au. CORRESPONDENCE TO: 

2979 E. CENTER ST,. CONNEIUT. OH - 
TELEPHONE: ,210, *21-zss, 
TELEX SSMM CT&E CO”7 

FAX ws, 22+2ws 

Sample identification by 
ENERGY AND ENVIRONKENTAL 

Kind of sample 
reported to us Coal 

Saple taken at ----- 

Sample taken by Submitted 

NO: 
DATE : 
TIME: 
TEST NO: 
SITE: 
LOCATION: 
SAUPLE DESC: 

158118 
5/20/94 
12:oo 
AP-De-Coal Composite 
Ainpol Shawnee Plant 
Run 1,2,&3 Composite 
Coal Composite from the 
DP condition 

Date sampled ------ 

Date received May 25, 1994 

CORRECTED REPORT 

P.O. NO: 

Analysis report no. 88-31048 

Procedure: The samples were prepared according to ASTM, Part 05.05, 
Method D 3683. The samples were analyzed for trace 
elements by Inductively Coupled Plasma Emission 
Spectroscopy. 

Cadmium, Arsenic, Selenium and Antimony are determined by 
Graphite Furnace Atomic Absorption. 

Mercury vas determined by Double Gold Amalgamation, 
Cold Vapor Atomic Absorption. 

* Nercury analysis per ASTM D3684 Part 05.05. 

Chloride per ASTU Part 05.05, Method D4208 

Results: Results are reported as micrograms per gram tug/g), 
on a dry basis. 

Chloride results are reported in weight percent (Wt.%), 
on a dry basis. 

R*sLmctt”IIy suamsed 
COMMERCIAL TESTWG L ENClNEERlNG CO 

E-lmJc&Y 

OWR (0 BNANC” UmaATomES STK4TEGICULI Lcc*TEo I” PmNcW*L cow UlNNo ARUS. mEw*Tm ANO GREAT UlES POWS. AND RWER LOoLcnNG CLClCIT~ 
.ee 



Aii 

COMMERCIAL TESTING 8c ENGINEERING Co. 
GENERAL OFFlCES. ISIS SOUTH HIGHLAND AVE.. SUITE 210.8. LOMSARO. lLLlNO,S 80148. ,708, ss3-9FJoo 

I,..CI ,m Member Of m. SOS Group ,sa*n oivu 68 SUMMM, 

July 8, 1994 
PLEASE ADDRESS ALL CORRESPONDENCE TO: 

-79 E. CENTER ST, CONNEAUT. On ,,a~ 
TELEPHONE: WB, 22eZ?S, 
TELEX -OS CTiE COW 

k 
EER CORPORATION FAX ws, 22c.?ms 

18 Mason 
Irvine, CA 92718 Sample identification by 
Attn: Glenn England ENERGY AND ENVIRONMENTAL 

NO: 158118 
DATE : 5/ 20194 

Kind of sample TIME: 12:oo 
reported to us Coal TEST NO: AP-De-Coal Composite 

SITE: Ainpol Shawnee Plant 
Sample taken at ----- LGCATION: Run 1,2,83 Composite 

SAMPLE DESC: Coal Composite from the 
Sample taken by Submitted DP condition 

Date sampled ------ CORRECTED REPORT 

Date received Ray 25, 1994 
P.O. NO: 

PARAMERER 

Analysis report no. 88-37048 

Results , ;>- 7.:7 .,&Cb ix,;: 

Antimony, Sb 
Arsenic, As 
Barium, Ba 
Beryllium, Be 
Cadmium, Cd 
Chromium, Cr 
Cobalt, Co 

‘Lead, Pb 
Uanganese, Mn 
Mercury, Ug * 
Mercury, Hg 
Nickel, Ni 
Selenium, Se 
Vanadium, V 
Chloride, Cl 

(0.6 
6 

70 
1.2 

to.05 
19 
5 
6 

26 
0.01 
0.08 

13 

522 
0.02 

OVER 40 SWAC” -TORIES STRITEGCALL” LOCATED IN PR,NCICU COAL MINING .BE.S. TIOEWITER *wO ORE.7 WI MRTS. AND RIVER LOAOlNC FACILITIE! )C 



COMMERCIAL TESTING & ENGINEERING CO. 
GENERAL OFFICES: 1919 SOUTH HIGHLAND A”E~. SUITE 210-S. LOMBARD. ILLlNOlS 60148. 17081953.SJW 

Y.mb.r 0‘ t?. SGS Group ,.Sce*D 0h.i.u a, Sw..amc,, 

June 14, 1994 

P 
EER CORPORATION 
18 Mason 
Irvine, CA 92718 
Attn: Glenn England 

Kind of sample 
reported to us Coal 

Sample taken at _---- 

Sample taken by Submitted 

PLEASE ADDRESS ALL CORRESPONDENCE TO: 
2979 E. CENTER ST,. CONNEWT. ON UOJO 

TELEPHONE: ,SlS, PCZW 
TELEX 905803 CT&E CO”, 

FAX (27s) PL2ms 

Sample identification by 
ENERGY AND ENVIRONMENTAL 

NO: 158119 
DATE: 5/ 20194 
TIME: 12:lS 
TEST NO: AP-BP-Coal Composite 
SITE: Ainpol Shawnee Plant 
MCATION : Run 1,2,&3 Composite 
SAHPLE DESC: Coal Composite from the 

BP condition 

Date sampled _----- 

Date received May 25, 1994 
P.O. NO: 

Ana~lysis report no. 88-31049 

As Received Dry Basis 

8 Moisture 10.43 xxxxx 
8 Ash 10.86 12.12 

R.Ioec”“II” r”mv”ad 
COMMERCIAL TESTING L ENGINEERING CO 

H,n,~r. Conmwl umruw 

OVER 40 BNANCH -TORIES SIRITEGCUL” LOCATED IN PR,NC,PA, COAL Y,N~NO ARE..,. TlO+WATER u10 ONAT w(ES WRIS. AND RIVER LOAD’NG FACILITII 
.__ 



Aiii 

COMMERCIAL TESTING & ENGlNEERiNG CC. 
GENERN 0wcEs: 191s SOUTH HIGHL*rm AVE.. sum 210-s. LoMsARo. IuN01s sous a vm 953.930~ 

I,..CE SC4 MrmM of ttm SGS Orow ,Sa*i Grrru 01 SWY.O~I,W,, 
PLEASE ADDRESS ALL CORRESPONDENCS TO: 

July 8, 1994 9979 E. CENTER ST.. CONNEAVT. On - 
TELEPHONE: ,219) 22&9a, 
TELEX: 99S.9OS CT&E CC,,T 

b 
EER CORPORATION FAX ,219, .?a.20 
18 Mason 
Irvine, CA 92718 Sample identification by 
Attn: Glenn England ENERGY AND ENVIRONMENTAL 

Kind of sample 
reported to us Coal 

Saple taken at ----- 

Sample taken by Submitted 

NO: 158119 
DATE : 5120194 
TIME: 12:15 
TEST NO: AP-BP-Coal Composite 
SITE: Ainpol Shawnee Plant 
LOCATION: Run 1.2.83 Composite 
SAMPLE DESC: Coal Composite from the 

BP condition 

Date sampled ------ 

Date received May 25, 1994 

CORRECTED REPORT 

P.O. NO: 

Analysis report no. 88-37049 

Procedure: The samples were prepared according to ASTH, Part 05.05, 
Method D 3683. The samples were analyzed for trace 
elements by Inductively Coupled Plasma Emission 
Spectroscopy. 

Cadmium, Arsenic, Selenium and Antimony are determined by 
Graphite Furnace Atomic Absorption. 

Mercury vas determined by Double Gold Amalgamation, 
Cold Vapor Atomic Absorption. 

* Mercury analysis per ASTM D3684 Part 05.05. 

Chloride per ASTE Part 05.05, Method D4208 

Results: Results are reported as micrograms per gram (w/g), 
on a dry basis. 

Chloride results are reported in veight percent (Wt.%), 
on a dry basis. 

R.sc.u11”II* *“Dml”ed 
COMMERCIAL TESTING 9 ENGINEERING CO 

E-105 
8 

c /&I+@- 
.nagw conm9ut Lataratw 

OVER 40 BR.,&” UlYWUTORlES STII*TEOICAu” LOCATE0 IN CRlW2lP.L CO,, MINING ARE,% TlDNYATER AND O”UT LAKES PORTS. AN0 RlVER iO.DlNG FAClLlTlE 
,__ 



Aii 

COMMERCIAL TESTING 8c ENGINEERING CO. 
GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE.. SUITE 210-9. LOMBARD. ILLlNOlS S014S. 17081993.9300 

I,“CI ‘904 Memcu 01 m. so.9 cfroup ,sos** oiidm an Sur.Nl!wc., 

PLEASE AOORESS *u C~RRESP~NOSNCS TO: 
July 8, 1994 2979 E. CENTER ST, CONNEWT. OH ..W, 

TELEPHONE: ~216~ PCZ7xV 
TELEX: 99S-909 CT&E COUT 

b 
EER CORPORATION FAX ,219, 222c2909 
18 Mason 
Irvine, CA 92718 Sample identification by 
Attn: Glenn England ENERGY AND ENVIRONRENTAL 

Kind of sample 
reported to ns Coal 

Sample taken at ----- 

Sample taken by Submitted 

Date sampled ------ 

Date received May 25, 1994 

NO: 158119 
DATE : 5/20/94 
TIME: 12:15 
TEST NO: AP-BP-Coal Composite 
SITE: Ainpol Shawnee Plant 
LOCATION: Run 1,2,&3 Composite 
SAMPLE DESC: Coal Composite from the 

BP condition 

CORRECTED REPORT 

P.O. NO: 

Analysis report no. 88-37049 

PARAHERER 1st run 2nd run 

Antimony, Sb 
Arsenic, As 
Barium, Ba 
Beryllium, Be 
Cadmium, Cd 
Chromium, Cr 
Cobalt, Co 
Lead, Pb 
Manganese, Mn 
Mercury, Bg * 
Mercury, Ug 
Selenium, Se 
Vanadiw, V 
Chloride, Cl 

(0.6 
5 

64 
0.9 
0.09 

18 

t 
35 
0.09 
0.08 
2 

33 
0.02 

(0.6 
6 

64 
0.9 
0.12 

17 
4 
6 

35 

l’x- 2 q3, ; j?j-7 -- 0 r&z 
7 L3. ;v 

0.08 
2 

33 

& 
2,s 

3 I: -i y 
I>‘? 
3.b 
5 

31 
0.92 
0.07 
I* x 
2b 
0.71r 

COMMERCIAL TESTING 9 ENGINEERING CO 

OVER 40 SMNCN -TORIES STRWEUCALL” LOCATED IN CN,W~P& COAL M,N,NO UIW. TIDEwATE” *I(0 MEA, LAKES .OWfS. AND RIVER LOADING FWClLITIf i ,#zL 



Aiii COMMERCIAL TESTING & ENGlNEERlkG CO. 
GENERALOFFICES: ISIS SOUTH HIGHLAND AVE.. SUITE 210-s. LOMBARD, ILLINOIS6014s. ,70*1ss3-9300 

I,*<# ,r. HnnLm Of m. SOS GlOUP IJostii Gee+- w S”MII~, 

June 14, 1994 PLEASE ADDRESS AU CORRESPONDENCE TO: 
2979 E. ENTER STY, CONNEAUT. On UOJO 

TELEPHONE: ,218) zzca, 
TELEX: sss-scx CT&E COUT 

FAX ,2lS,22C2mE P 
EER CORPORATION 
18 Hason 
Irvine, CA 92718 Sample identification by 
Attn: Glenn England ENERGY AND ENVIRONMENTAL 

NO: 158116 
DATE: 5/20/94 

Kind of sample 
reported to us Coal 

Sample taken at ----- 

Sample taken by Submitted 

Date sampled _----- 

TIME: 11:40 
TEST NO: AP-P-Coal Composite 
SITE: binpol Shawnee Plant 
LOCATION: Run 1,2,&3 Composite 
SAMPLE DESC: x;n;;F;z;ite from the 

US) 

Date received May 25, 1994 
P.O. NO: 

Analysis report no. 88-31046 

As Received Drv Basis 

% Moisture 9.68 xxxxx 
8 Ash 10.23 11.33 

COW”ERC,AL TESTING L ENGINEERING CO 

E-107 4.m --&iq 

hbnaqu conn.wt htcfalw 

OVER 40 SNANCW U-TORIES STRITEGCUL” LOCUED IN PRlNClPlL CO&L MlNlW *R-S. TIDEWAX” *No OREA, UXES MS. *NO RIVER LOADING FACUTIES 



Aii 

COMMERCIAL TESTING & ENGINEERING CO. 
GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE.. SUITE 210-S. LOMBARD. lLLlNOlS 6011(1. ,,i,S,SS3.~300 

I,WCE ISa M.rnbw Of m. SOS orwp ,scc*l< Gr*ru el SurnYuKe, 

July 8, 1994 

b 
EER CORPORATION 
18 Mason 
Irvine. CA 92718 
Attn: Glenn England 

PLEASE ADDRESS ALL CORRESPONDENCE TO: 
879 E. CENTER ST.. CONNEAUT. OH UMO 

TELEPHONE: ,21Sl PLZZS, 
TELEX: SE-SOS CT&E CM 

FAX ws, PC2ms 

Sample identification by 
ENERGY AND ENVIRONMENTAL 

Kind of sample 
reported to us Coal 

Sample taken at ----- 

Sample taken by Submitted 

Date sampled ------ 

NO: 158116 
DATE: 5120194 
TIW: 11:40 
TEST NO: AP-P-Coal Composite 
SITE: Ainpol Shawnee Plant 
LOCATION : Run 1,2,&3 Composite 
SAKPLE DESC: Coal Composite from the 

X$ydition 

CORRECTED REPORT 

Date received Hay 25, 1994 
P.O. NO: 

Analysis report no. 88-31046 

Procedure: The samples were prepared according to ASTK, Part 05.05, 
Method D 3683. The samples were aaalyzed for trace 
elements by Inductively Coupled Plasma Emission 
Spectroscopy. 

Cadmium, Arsenic, Selenium and Antimony are determined by 
Graphite Furnace Atomic Absorption. 

Mercury was determined by Double Gold Amalgamation, 
Cold Vapor Atomic Absorption. 

* Mercury analysis per ASTH D3684 Part 05.05. 

Chloride per ASTl4 Part 05.05, Method D4208 

Results: Results are reported as micrograms per gram (ug/g), 
on a dry basis. 

Chloride results are reported in veight percent (Wt.8). 
on a dry basis. 

Re¶oec”“ll” Wmll”M. 
COMMERCIAL TESTING L ENGINEERING CO 

OVER 40 -I( U-TORIES STRITEGC4.L” LOCATED IN PRINCIPAL ‘COAL M,N,NG *RW. T)OEW&‘fER &NO ORE&, i,,tES WRTS. ANO RlVER LOAO~NG FLCILITIE 
465 



Aiiii COMMERCIAL TESTING & ENGlNEERliUG CO. 
GENERAL OFFICES: 191s SOUTH HIGt+LAND AVE.. SUITE 110-s. LOMBARD. ILLINOIS 60148.17081953.9300 

I,.CI ‘SW M.rnbn Of m. SOS Group isccv!. -a!4 da S”rrmurw, 

July 8, 1994 
PLEASE ADORESS ALL tORRESPONDENCE TO: 

2919 E. ENTER ST, CONNEA”T. OH - 
TELEPHONE: (21s) .%?,.za, 
TELEX: SSE4C4 CT&E cow 

b 
EER CORPORATION FAX ,.?w 22casE 
18 Mason 
Irvine, CA 92718 Sample identification by 
Attn: Glenn England ENERGY AND ENVIRONHENTAL 

Kind of sample 
reported to us Coal 

Sample taken at ---_- 

Sample taken by Submitted 

Date sampled _----_ 

NO: 158116 
DATE : 5120194 
TIME: 11:40 
TEST NO: AP-P-Coal Composite 
SITE: Ainpol Shawnee Plant 
LOCATION: Run 1,2,&3 Composite 
SAKPLE DESC: Coal Composite from the 

c” 
condition 

SSJ 
CORRECTED REPORT 

Date received May 25, 1994 
P.O. NO: 

Analysis report no. 88-37046 

Antimony, Sb 
Arsenic, As 
Barium, Ba 
Beryllium, Be 
Cadmium, Cd 
Chromium, Cr 
Cobalt, Co 
Lead, Pb 
f4anganese. Un 
Mercury, Rg * 
Mercury, Ag 
Nickel, Ni 
Selenium, Se 
Vanadium, V 
Chloride, Cl (wt’/*) 

(0.6 
4 

130 
0.7 
0.05 

16 
4 
5 

19 
0.09 
0.08 

10 
1 

29 
0.02 

<co- 3 k? * - :+c ; ‘G/& J. ,,y’, 
IO9 ..FL) i 

c 0.57 
?. 5 
I L-c-- 
Q~ld?- 
0.0’15- 
rq.5 
3.b - 
Y. r; 

17 
O.OC 
:, i) 7 

? 

lJ .9 
ILb 

o.oz 

MERCllL TESTING d ENGiNEERlNG CO 

OVER 40 SRANC” USO,UTOR,ES S,R*,EG,C,U” LOCATED IN PRINCIPAL COAL YlNlNO CSIEAS. TIDEWATER &ND ORtEA, LAKES POATS. AND RIVER LOADlNG F.tlLlTlE: :c 


